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CROSS NATIONAL COMPARISONS OF EXCELLENCE IN UNIVERSITY 
MATHEMATICS INSTRUCTORS 
An Analysis of Key Characteristics of Excellent Mathematics Instructors based on Teacher 
Evaluation Forms 
Frida Grant 
Mathematicians have, historically, not been overly successful in their approach to teaching and 
much research has looked in to why this is so. Teaching mathematics is based on a solid understanding of 
the subject; however, instructors also need to be able to efficiently communicate the subject to their 
students. The purpose of this study was to establish common characteristics of excellent university 
lecturers in mathematics by applying Marsh’s ten evaluation categories. This thesis sought to identify 
which of these areas were most consistently demonstrated by those university lecturers receiving the 
highest student ratings and whether there are any areas in which excellent lecturers received inconsistent 
ratings. The dissertation further used these observations to provide evidence of particular characteristics 
that are more important than others in the development of excellent university mathematics instructors. 
This study collected quantitative data in the shape of teacher evaluation forms from both Swedish 
and US mathematics institutions. The data suggests that instructors acknowledged to be excellent receive 
high ratings in areas concerning subject matter knowledge, explanatory ability, the fairness of 
examinations, and enthusiasm and commitment to students. Overall, items that explain a lecturer’s 
persona, character and personality are generally more highly correlated with ratings for the instructor 
himself whereas categories which describe the preparation, organization and structure of the course, are 
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CHAPTER 1- INTRODUCTION 
Need for the study 
Teaching is at the very heart of every university (Kane, Sandretto & Heath, 2004), and yet a 
number of researchers have highlighted the varying quality of teaching in post-secondary education 
(Grubb, 1999, Arriola, 1994, Palmer, 1999). This is particularly relevant to mathematics as, historically, 
mathematicians have not been overly successful in their approach to teaching (O’Brian 2007). Some 
researchers argue that this is precisely because they are mathematicians rather than mathematical 
educators (O’Brian 2007).  
Teaching mathematics is based on a solid understanding of the subject; however, it is not 
sufficient for teachers simply to be able to do the mathematics they are teaching (Ball et al., 2005). 
Effective teaching requires an understanding of the fundamental concepts as well as an ability to 
articulate and explain the ideas and procedures being taught, combined with an ability to make logical 
connections between topics (Hill et. al., 2005). Just as does a mathematician, a mathematics educator 
possesses great knowledge within his area, but his main focus is to communicate his mathematics in a 
way that makes it accessible to students (Brown & Borko, 1992). Having a solid understanding of the 
subject taught is crucial; however, understanding mathematics for teaching entails both knowledge of 
mathematics and knowledge about communicating mathematics (Brown & Borko, 1992). In fact, studies 
have shown a positive correlation between students’ mathematical achievements and teacher’s 
mathematical knowledge (Hill et al., 2005). Research also states that there is much more to being an 
excellent teacher than just technical knowledge (Grubb, 1999; Ariola, 1993; Dunkin & Percians, 1992, 
Brown & Borko, 1992). 
Since the early 1930’s, researchers have been trying to pinpoint what exactly excellent teaching 





that there is no best way of teaching (Watts, 1985; Arriola, 1993; Dunkin et. al., 1992; Grubb, 1999) and 
yet, there seem to be similarities between teachers who have in one way or the other been deemed 
excellent (Marsh, 1977, 1980, 1993, 1984, Palmer, 1999). Educator and philosopher Palmer writes that: 
“Good teaching isn't about technique. I've asked students around the country to describe their 
good teachers to me. Some of them describe people who lecture all the time, some of them describe people 
who do little other than facilitate group process, and others describe everything in between. But all of 
them describe people who have some sort of connective capacity, who connect themselves to their 
students, their students to each other, and everyone to the subject being studied.” (1999, p. 27) 
Many researchers have tried to pinpoint the characteristics, as well as the specific skills, 
possessed by successful teachers that make them stand out, and most agree that teaching is a multilayered 
and complex art (Kane et al, 2004, Onwuegbuzie, 2007).  
For example, Horan (1991), who set out to investigate specific characteristics in successful 
college teachers, found that community college teachers who had been identified as successful through 
student achievement data had in-depth knowledge of their subject, and demonstrated knowledge of and 
use of a variety of teaching techniques. They also showed an interest in teaching as well as regularly 
monitored student learning to provide feedback. Horan (1991) wrote that these characteristic are more 
behaviors and techniques. He also states that such behaviors can be taught and learned, rather than being 
actual personality traits or characteristics.  Today; however, many researchers’ agree that there is no such 
thing as defined set of features for teaching excellence (Kane et al., 2004). Yet, by attempting to 
understanding the attributes of excellent teachers and the relationship between those attributes it is 
possible to assist teachers in their development (Kane et al., 2004). 
Some research has indicated a direct correlation between student examination results and the 
quality of teaching (Bosshardt & Watts, 2001). As examination results are a key measure of success for 





improvement in the quality of teaching (Onwuegbuzie et al., 2007). In both the United States and Sweden 
(Svenska hogskoleverket, 2012), the performance of university lecturers is regularly assessed by faculty 
and administrators using teacher evaluation forms (TEFs) as the main source of information (Marsh 1977, 
1983, 1993, 1994, Onwuegbuzie et al., 2007). The information collected in overall lecturer evaluations 
can impact, salaries, promotion and tenure as well as course allocations (Onwuegbuzie et al., 2007). 
TEFs are today the most frequently used instrument in evaluating teaching at universities and are 
often used as the sole measure of teacher effectiveness (Onwuegbuzie et al., 2007). In fact, research 
shows that they are the most reliable instrument for evaluating teaching quality, with a positive 
correlation between the TEF and student grades (Heumer, 1997). Consequently, TEFs are commonly used 
by researchers seeking to evaluate excellence in teaching (Heumer, 1997, Onwuegbuzie et al., 2007). 
TEF’s usually contain Likert-type items or number scales and the result is thought to provide useful 
information about instructor attributes as well as the course being taught (Onwuegbuzie et al., 2007).  
In investigating various evaluation instruments Feldman (1997) concluded that TEF’s can 
potentially capture the multidimensionality of teaching and provide useful information about attributes 
associated with good teaching. Sherman, Armistead, Fowler, Barksdale and Reif, (1987) concluded that 
the attributes of teaching excellence identified using a TEF type Likert scale could be classified under the 
same headings as those identified by students generating their own list of attributes. Marsh (1977, 1984, 
1987) has been a prominent supporter of the idea that teaching is multidimensional and in conducting a 
study of common characteristics of successful teachers, Marsh (1977) identified eight separate 
dimensions of teaching-learning: instructor enthusiasm, breadth of knowledge, organization, student 
interaction, learning, examinations, assignments and workload/difficulty. In his conclusions, March 
(1974) claims that outstanding teachers scored significantly higher in all categories except the 





The studies identified above were conducted across subjects, and provide evidence of the 
commonality of certain characteristics in teachers identified as being excellent. Some research has been 
conducted into identifying the specific characteristics and attributes of teachers acknowledged, in one way 
or another, as being excellent in specific subject areas. In 1992, Dunkin and Precians conducted 
interviews and lesson observations with twelve award winning teachers at the University of Sydney, all 
taught some sort of science, and one was a mathematics specialist. Dunkin and Precians (1992) found that 
all of the teachers interviewed acknowledged the importance of thorough preparation and ensured that 
they reflected on their lessons in order to further refine the course going forwards.  Dunkin and Precians 
also observed that no two award winning teachers taught the same way. In fact, they state that they were 
surprised and intrigued by how different each lecturer was. Some used traditional lecture style sessions, 
some worked with group work or peer supporting sessions. Others lectured but also focused on student 
participation and interpersonal interaction. At the end of their article Dunkin and Precians called for more 
research in the matter, and suggest that the next study might focus on university teachers in a single 
science.  
Whether or not overall teaching effectiveness can be measured or defined, and if so how this 
should be achieved, is today a much debated subject in the existing literature (Onwuegbuzie et al., 2007). 
Research seems to suggest that, whilst knowledge of the particular subject is indeed important and 
central, the facets of the teacher himself are the most significant component of good teaching (Grubb, 
1999, Arriola, 1994). It is somewhat surprising then, that a formal qualification in pedagogy is not 
required in the United States or Sweden for post-secondary educators (Svenska hogskoleverket, 2012, 
Grubb, 2012). After all, pedagogy is defined, by the Oxford English Dictionary, as the method and 
practice of teaching. This concept is central to the objectives and goals of many universities (Bosshardt & 
Watts, 2001). Consequently, although no formal training is needed, universities still measure each 





As Kane et al. (2004) suggested, it may be possible to assist the development of teachers by 
understanding the attributes of excellent teachers and the relationship between those attributes. Bosshardt 
and Watts (2001) claim that different courses have different needs and that a specific teaching 
characteristic may, therefore, be of more importance to one subject than another. They further suggest that 
it may be possible to calculate a weight associated with specific characteristics, but that this creates a 
challenge in determining how this weighting should be calculated. The further research that has been 
conducted in this area has largely been done on teachers in general rather than mathematics lecturers at 
universities. The little that has been written about the topic in mathematics states that more research needs 
to be done. In fact, the lack of literature on this matter suggests, in itself, that there is room for further 
discovery.  
Purpose of Study  
The purpose of this study was to establish common characteristics of excellent university 
lecturers in mathematics by applying Marsh’s ten evaluation categories.  In identifying excellent 
university lecturers this dissertation makes use of the definition of “excellent” published by OED (2012) 
as “exceptionally good” and “clearly noticeable”. This study uses the OED to identify a population of 
excellent university lecturers based on those individuals who are clearly noticeable compared to their 
peers as a result of the average ratings received in teacher evaluation forms for a specific mathematics 
course. 
Marsh (1974, 1977) identified eight characteristics against which the quality of teaching could be 
assessed; 1) Instructor Enthusiasm, 2) Breadth of Knowledge, 3) Organization, 4) Interaction, 5) 
Learning, 6) Examinations, 7) Assignments and, 8) Difficulty as well as two overall categories 9) Overall 
Instructor and, 10) Overall Course. This thesis sought to identify which of these eight areas were most 
consistently demonstrated by those university lecturers receiving the highest student ratings and whether 





The research supporting the analysis was undertaken in Sweden and the United States with the 
objective of identifying whether there are distinctions between the qualities of excellent lecturers in these 
different locations or, if in fact, there are commonalties across borders. 
The research questions for this dissertation were therefore as follows: 
1. Do excellent university mathematics lecturers have any common characteristics with each other? 
2. Do excellent university mathematics lecturers have any common characteristics favored by 
students? 
3. Do the common characteristics, and correlations, vary bewteen the territories of Sweden and the 
United States? 
Procedures 
The primary resource for answering these questions was student teacher evaluation forms (TEFs) 
completed at the end of university mathematics courses. In today’s modern world, almost all universities 
and teachers are either expected or required to use these forms at the end of each course and they are 
typically used in an official capacity by administrators and faculty (Onwuegbuzie et al, 2004).  
The researcher contacted over 110 different universities in Sweden and the United States and 
asked for the highest average class evaluation received by the top two different mathematics teachers, for 
any course designed to cater to undergraduate or graduate mathematics students, in the last year. 
Approximately a quarter of all universities chose to share their data and participate in the study.  
To select a sample, a ranking list of the top 100 United States universities was used and an email 
asking for data was sent to all universities in the beginning of April 2013 (Appendix 1).  The researcher 
used the list of top mathematics department in the United States made by Best Grad Schools US.News 
and world reports (http://grad-schools.usnews.rankingsandreviews.com). In Sweden, a total of 8 





(Appendix B). For both United States and Swedish universities, where the department consisted of more 
than 50 members of academic staff, the researcher asked for the CoD to share more than one evaluation 
form.    
  There is no consistent evaluation process for university teaching in the United States or in 
Sweden (Svenska hogskoleverket, 2012) and, consequently, each university uses their own evaluation 
form (Vogeli, 2012, in discussion). In order to compare the data from each university, the researcher 
therefore classified each question on the selected university teacher evaluation form under one of Marsh’s 
(1977) ten evaluation categories. Although TEF forms may contain one or more open ended items that 
allow students to provide qualitatively feedback as to their views on the instructors’ teaching style and 
efficiency, these instruments typically contain either exclusively or predominantly one or more rating 
scales, such as Likert-type items (Onwuegbuzie et al, 2004). Whenever this was the case, the researcher 
converted such scores in to a measurable scale.  
The first research question was investigated by looking for correlations between any two of 
Marsh’s categories. This was be done by applying simple and multiple linear regression models.  
The second research question was answered by using the average grading for each TEF question 
to work out an average score for each of Marsh’s ten categories. This score effectively represented the 
weight attached to the individual category, as defined by Marsh, for the specific lecturer. The weight for 
each category was then compared to the weight of the group. This was to determine if there were patterns 
in the weighted score between all lecturers.  
The third research question was analyzed by splitting the sample group into two separate sets, 
reflecting the nationality of the lecturer, or controlling for nationality when running the statistical reports. 












CHAPTER 2- REVIEW OF RELEVANT LITERATURE 
Educational policy in many parts of the world, including Europe and northern America, has in 
recent years witnessed a growing tendency to recognize teaching and research as equally important 
missions of universities. This means that universities are today moving away from the traditional views of 
emphasis on research for university faculty. In fact, some Universities are today putting a greater 
emphasis on teaching then on research (Mohanan, 2005).  
The increased emphasis on quality teaching at Universities has led to a widespread use of 
strategies aimed at improving and evaluating the quality of teaching (Marsh, 1978, Mohanan, 2005), 
including teaching excellence awards, student feedback, peer review reports on teaching, and teacher 
appraisals for promotions (Marsh, 1977, 1980, 1994, Mohanan, 2005, Grubb, 1999). These activities call 
for making informed judgments on the quality of teaching. Researchers today dismiss the notion of a 
single path to teaching excellence (Kane et al, 2004, Onwuegbuzie, 2007); however in order to meet the 
challenges outlaid above in a principled way, it is essential to develop a clearly articulated vision of 
excellence in university teaching (Mohanan, 2005).  
When university students are asked to identify their best teacher, there is a high chance that they 
will pick out the most popular teacher, rather than the most efficient (Huemer, 1998, Mohanan, 2005). A 
popular teacher may very well be popular simply because he or she gives the students what they want and 
has an attractive charismatic personality (Mohanan, 2005). It is important, therefore, that the guidelines 
for teaching excellence, and the design of student feedback questionnaires (TEF), are based on a system 
that allows the Universities to distinguish between popular teaching and excellent teaching (Mohanan, 
2005). Once such a shared value system has been identified, it is equally important to share this 
conception of teaching excellence with  students in order to help them modify their own value systems 





Many researchers (Ariola, 1994; Grubb, 1999; Mohanan, 2005; Palmer 1999) have asked: Who is 
an excellent teacher? What is excellent teaching? What are the characteristics of an excellent teacher? Are 
those characteristics shared amongst teachers deemed as excellent? How do we distinguish excellent 
teaching from competent or merely satisfactory teaching? When does teaching become unsatisfactory?  
There exists a certain degree of skepticism amongst researchers about the attempt to articulate a 
shared conception of excellence in teaching. The reason for this skepticism appears to be the recognition 
that teachers can be excellent in many different ways and hence the resultant reluctance to prescribe a 
single style of teaching to all (Mohanan, 2005). Many factors play an important role when it comes to 
excellent instruction: teaching styles and approaches to the communicating the curriculum (Grubb, 1999, 
Palmer, 1997, Schell, 2009); personality (Moscoso and Slagado, 2004, Richardson & Arker, 2010, Levin, 
2006) characteristics (Palmer, 1997), such as social availability (Hamre & Pianta, 2001, Milner, 2011) 
and reflection on lecturers delivered (Dunkam & Precians, 1992, Maarof, 2007); and specific knowledge 
types about the subject taught (Anthony & Walshaw, 2012, Major and Palmer, 2002, Kane et al., 2004). 
If focus is placed on what the teacher does in the classroom, excellence can arise from diverse 
activities and no single definition of teaching captures what the teacher does (Mohanan, 2005). The 
teaching activities that teachers employ are dependent partly on the discipline and partly on the 
personality of the teacher (Grubb, 1999, Mohanan, 2005, Palmer, 1997). What works for one teacher may 
not work for the other (Grubb, 1999). Once the diversity of strategies has been acknowledged, some 
researchers have asked whether there is a corresponding diversity of views when it comes to the question 
of the global qualities of learning outcomes (Mohanan, 2005)? Ultimately, what teaching excellence 
measures is the amount of learning that has taken place in the classroom (Mohanan, 2005).  
The literature review below is the researcher’s attempt to summarize the components that impact 
the quality of teaching, starting with a definition what a teacher’s role is and what the aim of everyday 





excellence in teaching actually is and what the major contributing factors are. The researcher looks at the 
different characteristics of teaching excellence which have been described by established writers in the 
field as well as the existing recognized approaches lecturers today use and what experts have to say about 
their efficiency. Some writers (Palmer, 1997; Grubb, 1999) have suggested that to truly understand 
excellence, one has to understand its opposite; mediocrity, there is also a section describing what can go 
wrong and why this happens. Finally the different types of knowledge a teacher needs to possess in order 
to achieve greatness is described and discussed and linked back to the research questions.   
Excellent teaching  
In an article published in the journal Active Learning in Higher Education (2009, 10: 172-184) 
Bantram and Bailey explored the responses of students to the question “What is excellent teaching?” Four 
predominant themes were noted:  
Teaching Skills: Students felt that an effective teacher explained ideas and concepts well; 
motivated and sustained student interest; used active-learning techniques; and acted as a facilitator to 
encourage and guide learning.  
Personal Qualities: Students valued personal qualities such as, “…being kind, helpful, patient, 
enthusiastic and having a sense of humor.”  
Relationships with Students: Students appreciated instructors who were friendly, approachable, 
and took the time to “get to know” them, and,  
Teacher Knowledge: Subject-matter expertise and knowledge displayed. Bantram and Bailey  
(2009) summarized that, “…students appear to define good teaching largely on the basis of a range of 
skills and attributes that emphasize empathy and aspects of interpersonal relationships.” 
Other researchers have described excellent teaching as teachers with appealing characteristics and 





Even though there is today no single recognized teaching strategy that can be prescribed for all 
teachers (Kane et al, 2004, Onwuegbuzie, 2007), it is still possible to make statements of the form "All 
things being equal, X is better than Y". For example, members of the teaching community generally agree 
with statements like: "All else being equal, interactive teaching is likely to trigger better learning than 
non-interactive teaching"; "All else being equal, clear speech in lectures is likely to trigger better learning 
than unclear speech"; and "All else being equal, tasks that involve the exercise of critical thinking are 
likely to trigger better learning than the absence of such tasks". It is indeed possible to identify a 
collection of ingredients that contributes towards better learning, which is a direct result of better teaching 
(Mohanan, 2005).  
A teacher’s role 
 “One of the most important tasks of the teacher is to help his students. This task is not quite easy; it 
demands time, practice, devotion, and sound principles” (Polya, 1956 p.1). 
One of the most important tasks of a mathematical educator, at any level, is to help his students 
truly understand the mathematics taught. This is not something easily achieved; it takes great time, 
practice, patient and devotion (Polya 1956). For a mathematical educator, good knowledge of the subject 
is crucial, but it is far from being the only skillset needed. A good teacher needs to find the right balance 
between repetition of what is already known to the students and what is new and unknown (Polya 1956). 
They also need to be able to create an environment where students feel comfortable and can reflect on 
mathematics as well as having tools to communicate their thoughts and actions (Hiebert et al. 1997). Only 
when this is achieved can deep and profound learning of mathematics take place (Polya, 1956). 
Teaching is an art, not a science (Polya 1956). There are many different methods of teaching and 
learning, and Polya (1956) identifies what he feels are the key components to providing a successful 
mathematical learning experience to students. He claims that teaching as well as learning must be active 





compares a teacher’s role to that of a midwife. A mathematical idea should be born in the student’s mind 
and the teacher should just act as the midwife. This should all happen naturally but if the labor of birth is 
too long, the midwife must intervene. He references the “discover method” of teaching as the modern 
term for this very old principle of teaching. 
A student should strive to be as independent as possible, but if he left completely on his own he 
will make no progress at all. On the other hand, if a teacher helps a student too much, there is no finding 
left for the student to independently discover (Polya, 1956). A good teacher should therefore help not too 
much and not too little so that the student gets to do a reasonable share of the work himself; however, if 
the student is unable to do much, the teacher should still leave him with some illusion of independent 
work and achievement (Polya 1956). This requires the teacher to be discreet and subtle. The best way of 
achieving this is to do it in a natural way. The teacher should try and put himself in the students place and 
try and see the problem through the eyes of the student. He should understand what thinking process is 
going on in the students head and ask appropriate questions to guide the student towards success (Polya 
1956). 
 The older a student is, the more he needs to understand why he is learning something to be able to 
fully comprehend it (Arrioa, 1993). Research shows that adults are most motivated to learn when the 
learning is beneficial for their own personal growth, such as increased job satisfaction or an improved 
personal life, rather than just the satisfaction of learning mathematics for the sake of learning it or for 
achieving a “good grade” (Ariola, 1993). A challenge for any good teacher, using good teaching methods, 
is to actively seek out to motivate and encourage students by relating the mathematics taught to what is 
known and important to the student (Grubb, 1999). Traditional mathematics teaching often puts great 
emphasis on repetition and reinforcement and many of the mathematical problems can therefore seem 
very abstract to the student (Grubb, 1999). It can be challenging for the teacher to anchor the subject 
matter in the world that is known to the student, and as a result, much of the material taught in a 





mathematics teacher is to give his students tools to approach more complicated problems (Polya, 1956). A 
good teacher needs to be able to strike the right balance between challenging his students, with the new 
and unknown, as well as building on and reinforcing the existing knowledge of the student (Polya, 1956, 
Arriola, 1994).   
Research into mathematical education presents multiple opinions and views highlighting the 
complexities and differing aspects of an outstanding teachers role (Grubb, 1999, Ariola, 1994). In the 
article “Best Mathematics teaching and learning”, Watson (2004) concludes that it is unlikely that 
students lacking confidence will chose to pursue further studies in mathematics as this requires them to 
pursue and investigate the unknown. He states that any student that is to be successful in mathematics will 
consistently be required to tackle unknown problems and will often fail in their attempts. Consequently, a 
good teacher needs to know how to motivate and build a student’s confidence in order for the student to 
progress to higher mathematical studies (Watson, 2004). This also holds true for a teacher instructing 
advanced mathematics courses where the mathematical challenges become even greater (Grubb, 1999). In 
order to allow the students to be successful in their course and degree, the teacher needs to not only 
deliver the material but to carefully guide the students through it, offering support and help at all levels 
(Grubb, 1999).  
Polya (1956) writes that any successful teacher needs to understand when to help the students and 
when to allow them to make mistakes. Polya also stresses the importance of s celebrating students’ 
successes and build their confidence. When assisting a student, a teacher should remember that not only 
should he help the student with the existing problem at hand, but he should also develop the student’s 
ability so that he may solve any future problems himself. 
Polya (1956) suggests two things a teacher should have in mind when addressing questions to his 
students. The first is that the question should help the student in his path to solve the task in front of him. 





on his own. A good teacher must try to understand each student’s existing level of understanding of a 
topic or concept as well as any misconceptions in order to determine the type of learning experience that 
will enable the student to gain fuller understanding of that concept and its relationship to other concepts 
(Arriola, 1994). Polya (1956) writes that solving mathematical problems is a skill just like it is a skill to 
master the art of cycling. Practical skills are acquired by imitation and practice. When trying to solve a 
problem yourself, you have to observe and imitate what other people do when solving similar problems 
and after a while you will be able to do the same. Any teacher wishing to develop his students’ 
mathematical ability must make sure he awakes the students’ curiosity, interest and ability to learn by 
observing others (Polya, 1956).  
What is excellent teaching? 
“Good teaching is thought to require knowledge of an academic discipline and its current 
research, an attractive personality, and the ability to motivate students.” (Kozma, 1977) 
Mohanan (2005) claims that in order to answer the question "What is excellent teaching?" one would 
need to begin by asking a more fundamental question; "What is teaching”? Only after truly understanding 
what teaching is can we explore and understand the components of teaching excellence. 
Mohanan (2005) considers the following three possible characterizations of teaching at the university 
level:  
(1) Teaching is the activity of lecturing to the students. If university teaching is defined as lecturing, 
excellence in teaching would be excellence in lecturing. The quality of teaching would then 
depend on the knowledge quality and breadth as well as how it is presented and communicated by 






(2) Teaching is the activity of transferring a body of knowledge to the students. At university, 
transferring of knowledge can take place through lectures, seminars and group activities- which 
all take place in person. Equally, in today’s modern technological world, knowledge can be 
transferred via printed, videotaped, or electronic teaching materials. Due to this, the second 
characterization of teaching includes the first, but goes beyond it in its definition. If teaching is 
defined as transferring knowledge, excellence in teaching is excellent distribution of knowledge. 
The quality of teaching will then depend on the quality and breadth of the knowledge transmitted, 
and the way it is transmitted through syllabus design, readings, handouts, and lectures. 
 
(3) Teaching is the activity of facilitating learning. This third characterization of teaching includes 
and goes beyond the second. Defining teaching as facilitating learning implies that while 
considerations of knowledge transfer are no doubt important, they are valuable only in relation to 
the quality of learning that they trigger. If the teaching activities do not result in learning, there 
has been no teaching. Similarly, if the learning is lacking in quality, the teaching is unsuccessful 
to that extent. Finally, there are modes other than that of knowledge transfer which can play a 
more effective role in the triggering of learning. Hence, an excellent teacher needs to go beyond 
excellent lecturing or excellent knowledge dissemination. He also needs to possess other 
characteristics and skillset in order to achieve the goal set out. 
When excellent teaching is defined as above, Mohanan (2005) claims that most educators would 
agree that the best choice among the three descriptions of teaching is the third definition. He writes that 
what is central to the definition of teaching as facilitating learning is the shift of focus from the teaching 
process to the learning process; to what happens in the mind of the learner. This way, the ultimate 
measure of excellence in teaching is the quality of learning that it leads to.  
Teaching involves making many decisions of various kinds and where content, methods and 





According to Mohanan (2005), a university lecturer delivering a course has the freedom to choose what 
he or she sees as a best fit to: 
 Curriculum design: This involves appropriate objectives, syllabuses, reading lists and modes of 
assessment.  
 Curriculum implementation: This is the preparation of teaching materials, classroom activities in 
lectures and tutorials, design of exercises, projects and quizzes, feedback to students and final 
examinations.  
If one view teaching as a learning-triggering activity, it follows that excellent teaching is that 
which maximizes the chances of learning through the efficient use of the formulation of objectives and 
syllabuses, handouts, reading lists, teaching materials, classroom activities, choice of modes of 
assessment, design of exercises, assignments, projects and quizzes, feedback to students, and final 
examinations (Mohanan, 2005).  
Grubb (1999) writes that activities in university or college should be formulated so that students 
take charge of, and generate as much of, their own learning as possible. They should strive towards 
becoming self-governing learners rather than passive or dependent. Appropriate methods to achieve this 
could be Socratic questioning, a form of inquiry and debate between individuals with opposing 
viewpoints based on asking and answering questions to stimulate critical thinking to illuminate ideas, or 
the more commonly used group work activity, in which students learn from one another, as well as 
independent study and projects. The content of courses should not be restricted by occupational divisions, 
but should instead aim to be dictated by the goals of the individual student. In order to achieve this, 
instructors should know their students and their goals well, and construct instruction to fit both their 
interests and their background. Only when this is achieved, can excellent teaching, and consequently 





As there are many different approaches to teaching there are naturally many different conceptions 
of what excellent teaching actually is (Ariola, 1993). Researchers have been trying to pinpoint the 
components of excellent teaching since the early 1930’s; however, a number of researches have 
acknowledged that a broadly accepted detention of excellent teaching as yet to appear (Kane et al., 2004). 
In current literature, a common perception on excellent teaching includes instructors who are 
knowledgeable and who keep themselves well-informed about new findings and possess a broad range of 
skills within their own field (Grubb, 1999). There is, however, very little evidence of correlation between 
instructors who are successful researchers and instructors who are excellent teachers. In fact, Gibbs 
(2010) quote Hattie and Mash who claim that there is little or no relationship between measures of the 
quality or quantity of teachers’ research and measures of the quality of their teaching.  
“…the common belief that teaching and research were inextricably intertwined is an enduring 
myth. At best teaching and research are very loosely coupled” (Hattie and Marsh, 1996, p529). 
Gibbs (2010) writes that some excellent researchers make excellent teachers and some do not. 
Despite critiques of the measures of research and teaching that are normally used, none of the critics have 
managed to develop or use alternative measures that demonstrate a relationship between research and 
teaching. A minority of undergraduate students have been reported to value their teachers being active 
researchers provided this does not interfere with their studies, but there is no evidence that this 
significantly improves student learning. 
Current research literature also highlights excellent teachers as instructors who are well prepared 
for class and present their material in clear and consistent way, starting with the simpler and finishing 
with the most difficult (Miron, 1985). According to existing research findings, a good instructor should 
always emphasize material through repetitions (Polya, 1956), worksheets, projects and well-structured 
homework that reinforces content presented in class (Grubb, 1999). Such instructors should also devise 





this to check student understanding as well as provide motivation and drive (Polya, 1956, Grubb, 1999). 
Instructors can also (although carefully) use humor and different styles of presentation techniques to 
enhance motivation (Grubb, 1999). In addition they should be mindful of class pacing, making sure it is 
varied to cater to all types of learners in class (Polya, 1956). They should also use their own enthusiasm, 
leading by example, to underline the importance of the subject (Grubb, 1999). 
Hildebrand (1973) attempted to define and list components teachers should embody for effective 
student performance. He perceived with five separate features needed for teaching effectiveness: 
command of subject; clarity; instructor group interaction; instructor individual student interaction; and 
enthusiasm. He wrote that teachers who are regarded as strong on all five of these components are often 
considered to be excellent instructors. Kane et al., (2004) conducted a similar study in which they found 
that when students themselves rated their teachers, the characteristics valued most, and used to describe 
what they thought was teaching excellence, were enthusiasm; clarity, attention to 
preparation/organization, and love of knowledge.  
Chickering and Gamson (1987) devised a list of seven principles they suggest any teacher at post-
secondary education should follow to achieve excellent teaching and student learning. Their principles are 
today wildly recognized amongst teachers and researchers and many quote it as a means to success 
(Grubb, 1999): It states that excellent teaching should include:  
(1) Encourage faculty-student contact: Frequent student-lecturer contact in and out of class is a 
very important factor for student motivation and involvement. Faculty concern helps students get through 
challenges and pushes them to keep on working. Having a relationship with faculty members well 
enhances students’ intellectual commitment and encourages them to think about their own values and 
future plans.  
(2) Encourage cooperation among students: Learning is enhanced when it’s a team effort rather 





and isolated. Involvement in learning often increases when working with others. Sharing and responding 
to others’ ideas improves thinking and advances understanding.  
(3) Encourage active learning: Learning does not take place when a student is passive. Students 
do not learn a great deal from just sitting in classes listening to teachers, memorizing assignments or 
definition, and spitting out answers. By communicating about new material are learning, write reflectively 
about it, relate it to past experiences, and apply it to their daily lives, students take in new information 
better and will remember it for longer. They must make what they learn part of themselves.  
(4) Give prompt feedback: By being conscious of what they know and don’t know focuses a 
student’s learning. To get started, students need help in assessing their existing knowledge and 
competence. Then, in class, students need frequent opportunities to perform and receive feedback on their 
performance. At various points during college students should be given opportunities to reflect on what 
they have learned, what they still need to know, and how they might perform self-assessment.  
(5) Emphasize time on task: Time combined with energy will result in learning. Learning to use 
one’s time well is critical for students and professionals. By setting realistic time targets students learn to 
focus their learning and teachers to structure a course or amount of material.  
(6) Communicate high expectations: High expectations are important for all students. It’s crucial 
for the poorly prepared, for those unwilling to apply themselves as well as for the high achiever. By 
expecting students to perform, teachers motivate and encourage them to do so.  
(7) Respect diverse talents and ways of learning: Many roads lead to learning. Students bring a 
rage of talents and styles to college. Students who in seminars perform outstandingly might struggle in a 
laboratory or studio. In the same way, students who understand and do well in hands-on experience might 
not excel in theory. All students need opportunities to show their talents and learn in an individualized 





Grubb (1999) writes that the principles above are based on many different established traditions 
which need all be acknowledged to be effective, but questions the lack of statistical evidence from 
research. He asks that if teaching in a post-secondary environment is so fundamental that they can be 
boiled down to seven main principals, how come there isn’t more statistical evidence in the literature 
about its effectiveness?  
Characterization of Teaching Excellence 
A teacher’s general performance in teaching is usually influenced by various internal and external 
factors. To understand what successful teaching consist of, teachers performance is regularly measured, 
assessed and evaluated by researchers (Marsh, 1977, 1993, 1994; Onafowora, 2005). Various studies have 
proposed different criteria for assessing teaching performance and they can differ according to different 
universities’ specific objectives (Onafowora, 2005). In explaining teaching performance, however, there 
are important common factors that need to be considered. Teacher performance is significantly influenced 
by the teacher’s personality characteristics and there is today consistent evidence that personality 
characteristics, such as social interaction, reflection upon one’s performance and general persona traits, 
have an effect on teaching efficacy (Dunkin and Precians 1992; Hamre & Pianta, 2001; Kane et al. 2004; 
Onafowora, 2005; Palmer, 1997). 
Social  
The relationships between a teacher and a student have been a focus of study for over 2000 years, 
ever since Plato, Socrates, and Confucius established the philosophical basic guidelines for teaching 
(Grubb, 1999). By emphasizing the attainment of knowledge through dialogue, each philosopher stressed 
a commitment to the teacher-student relationship (Wang & Haertel, 1994). There is today a sizable 
literature which provides evidence that strong and supportive relationships between teachers and students 
are fundamental to the healthy development of all students in both lower and higher education (Hamre & 





In theory, the notion that teachers must build relationships with students is logical and well 
accepted and it is quite rare for practitioners to contest the idea that relationship building is a critical 
aspect to their success with students in any classroom or school (Milner, 2011). Kane et al. (2004) writes 
that: 
 “Tertiary teaching does not take place in a vacuum but occurs within a relationship between the 
teacher and the students.” (2004, p.295)  
In interviews and observations with instructors who have been deemed excellent, Kane et al. 
(2004) claim that the instructors often verbalized the importance of creating relationships students. The 
interview participants stated that the most enjoyable and productive lectures, in which students learned 
the most, were the ones where such relationships could be established. They felt it was important for the 
students to feel that the teachers cared and were interested in them as individuals. Some of these teachers 
also noted the need for post-secondary teachers to act as mentors for their students. Over all, the 
participants agreed that good relationships between the lecturer and the students were critical for 
successful teaching.   
Milner (2011) writes that, at its root, for teachers to be building relationships with students is 
about meeting students where they are, attempting to understand them, and developing connections with 
them. This requires that teachers are willing to find the good and the worth in students’ right from the 
start. All students possess positive characteristics and attributes, but these are sometimes overlooked and 
undervalued. To make these important connections, teachers may have to refocus and sharpen their lenses 
for thinking about students, especially when they have known students only in a negative light. Teachers 
have to ask themselves: “Am I prepared to recognize talent, potential talent, intellect, skill, excellence, 
and ability when they emerge in an unexpected social context or with an unexpected group of students?” 
Wang & Walberg (1994) claim that many students, particularly those who are weaker, can benefit 





environment and building relationships conducive to learning goes beyond the traditional academic duties 
to include the provision of additional support and care. By developing nurturing, positive relationships 
with their students, teachers can buffer the impact of certain basic factors that may negatively impact a 
student's academic achievement. Teachers should feel empowered and poised to take advantage of the 
many micro- or classroom-level practices that can assist them in learning about and cultivating 
relationships with their students 
Wang & Walberg (1994) also write that psychologists have recently addressed the psychosocial 
dimensions of teachers' relationships with students, and research on resilience indicates that caring 
teachers, who express concern for students and act as confidants, role models, and mentors, can contribute 
to a student’s capacity to overcome personal vulnerabilities and environmental adversities.  
Existing research has shown that close, caring relationships with teachers facilitate children's 
successful transition from elementary to junior high school (Wentzel, 1998). Although teachers are 
relatively well-connected with elementary-aged children (Wentzel, 1998), as students get older, teachers 
have less close contact with their students and fewer resources are available to promote healthy 
development of the teacher-student relationships (Wang & Walberg, 1994). This trend carries on further 
up to University level where many lectures have few or no personal relationships with their students 
(Grubb, 1999). Teaching within Universities often involves lecturing to large numbers, which is often 
assumed to prevent opportunities for building relationships that encourage interactive engagements 
between the students and the teacher, and between students and students (Kane et al., 1994). It is, 
however, important for lecturers in a post-secondary setting to try to create and maintain those personal 
relationships, as research indicates they contribute much to students’ academic success (Grubb, 1999). 
Personality 
In order to meet individual students’ needs, it is important to recognize the different personality 





also in teachers, educators can be proactive in determining a better fit for each student (Richardson & 
Arker, 2010). Palmer (1997) claims that there is a secret hidden in plain sight: good teaching cannot be 
reduced to technique; good teaching comes from the identity and integrity of the teacher. Palmer further 
claims that in every class he taught, his ability to connect with his students, and to connect them with the 
subject, depended less on the methods he used than on the degree to which he knew and trusted himself 
and how much he was willing to make it available and vulnerable in the service of learning. He also 
writes that in discussions with students on what an excellent teacher is, no one unified answer was given. 
As he listen to the student’s stories, he found it impossible to claim that all good teachers use similar 
techniques: some lecture non-stop and others speak very little, some stay close to their material and others 
let loose the imagination, some teach with the carrot and others with the stick. But in every story he heard, 
good teachers share one trait: a strong sense of personal identity infuses their work. He claims that 
excellent teaching lies within the personality of the teacher. 
"Dr. A is really there when she teaches, a student tells me, or Mr. B has such enthusiasm for his 
subject, or; You can tell that this is really Prof. C's life (Palmer, 1997, p3).  
A concern facing education is the variety of personality styles that could either negatively or 
positively impact academic excellence for students (Richardson & Arker, 2010). In 1967 Cooper and 
Benis looked into teacher personality, teacher behavior and their effects upon student achievement. The 
students’ grades, using a non-standardized score, were used to reflect success, and the finiding was that 
personality styles do impact student learning and achievement.  
Moscoso and Slagado (2004) examined negative types of personalities, which they refer to as 
“the dark side” and its effect on job performance. The study uncovered seven types of personality styles 
that negatively impacted job performance: shyness, suspiciousness, sadness, pessimism, suffering, 





”If certain patterns of teacher classroom behavior could be demonstrated to relate to pupil 
achievement (or the reverse) then we would be in a position to guide the development of that teacher’s 
behavior which leads to pupil learning” (p.1).  
Palmer (1997) writes that the claim that good teaching comes from the identity and integrity of 
the teacher might sound like a cliché, and yet he emphasizes that good teaching comes from good people. 
But by "identity" and "integrity" he does not mean only a person’s noble features, or the good deeds he 
does, or the brave faces he wears to conceal his confusions and complexities. Palmer writes that identity 
and integrity have as much to do with our shadows and limits, our wounds and fears, as with our strengths 
and potentials.  
“By identity I mean an evolving nexus where all the forces that constitute my life converge in the 
mystery of self: my genetic makeup, the nature of the man and woman who gave me life, the culture in 
which I was raised, people who have sustained me and people who have done me harm, the good and ill I 
have done to others, and to myself, the experience of love and suffering and much, much more. In the 
midst of that complex field, identity is a moving intersection of the inner and outer forces that make me 
who I am, converging in the irreducible mystery of being human. By integrity I mean whatever wholeness 
I am able to find within that nexus as its vectors form and re-form the pattern of my life. Integrity requires 
that I discern what is integral to my selfhood, what fits and what does not and that I choose life-giving 
ways of relating to the forces that converge within me: do I welcome them or fear them, embrace them or 
reject them, move with them or against them? By choosing integrity, I become more whole, but wholeness 
does not mean perfection. It means becoming more real by acknowledging the whole of who I am.” 
(Palmer, 1997). 
Palmer (1997) further claims that identity and integrity lie within one’s personality. They are not 
just ingredients from which fictional heroes are created. They are dimensions and layers of the complex, 






Education has never been more challenging and relevant than in today’s world. The education of 
teachers is a critical issue in national development and in light of these developments, there is a revival of 
interest in teacher’s developing perspectives and practice focusing on reflective practice (Maarof, 2007). 
Dunkin and Precians (1992) concluded that a common feature amongst award winning university teachers 
were that they engaged in regular and purposeful reflection before, during and after each class session. 
Reflection lies at the heart of improvement and development and it is becoming an increasingly 
recognized aspect of teaching in higher education (Kane et al., 2004). Perspectives on reflective thinking 
include ideas derived from the domains of psychology, education, philosophy, and the arts (Dunkin and 
Precians, 1992). Early philosophers and educators such as Plato and Aristotle discussed the concept of 
reflection, or thinking about one’s thinking (Kane et al., 2004). In education, reflection allows the lecturer 
to learn from experiences by asking questions that relate to the how, why, when and what of teaching and 
learning. Reflection, therefore, is a process of thinking back about what one has done and looking for 
systematic ways to consciously be aware of past actions in order to amend or correct the actions for the 
future (Maarof, 2007). The origin of reflection can be traced back to the work of Dewy, who defined 
refection as an active, persistent and careful consideration of one’s belief or knowledge in light of the 
grounds supporting it, although many different types of reflection have been described in literature (Kane 
et al., 2004).  
Maarof (2007) conducted a study with a range of teachers about their reflective practice and 
found that the common focus and concerns of the teachers were on their teaching techniques, teaching 
aids, and classroom management. This is in line with the findings of Kane et al. (2004) and Dunking and 
Precains (1992) where they state that the majority of the excellent teachers or award winning teachers 





Knowledge needed for Excellent Teaching 
Research into secondary education teacher’s knowledge has for long been a common topic for 
articles and discussion; however, it is relatively new for higher education (Major and Palmer, 2002). 
Teacher’s beliefs about what to do, how to do it and when to do it can affect how much or how little a 
student learns in a particular subject. Although these discussions are relatively new to higher education, 
research on such knowledge is becoming more and more popular (Major and Palmer, 2002). Research 
concerning faculty knowledge is important as it helps to broaden the pedagogical practice of professors. 
As professors are role models for teaching and learning, and because of the fact that teaching at the 
university level has other requirements then teaching at secondary level, it can profit from further 
exploration and discussion (Frenandez-Balboa & Stiel, 1995). Also, if we understand the subject 
knowledge and pedagogical knowledge that college and university faculty have, it better helps us 
understand its counterpart- student learning (Major & Palmer, 2002).  
Shulman (1986, 1987), providing a framework for understanding teacher knowledge, describes 
several layers that address both subject knowledge and pedagogical knowledge. Both subject and content 
knowledge contain the theories, principles, and concepts of a particular discipline. In addition to this, 
subject matter knowledge, general knowledge or knowledge about teaching itself, is an important aspect 
of teacher knowledge (Major and Palmer, 2002). Shulman (1986) describes pedagogical content 
knowledge, PCK, as something that lies between subject knowledge (SK) and general pedagogical 
knowledge (PK). PCK is knowledge of what is unique to teachers teaching a specific subject at a specific 
level. A teacher possessing good PCK knows what is important in organizing and presenting material and 
who through pedagogical choices can efficiently transform it in to something that learners can understand. 
Lectures at a university who possesses good PCK are often referred to as great teachers (Major & Palmer, 
2002). To fully discuss what teacher knowledge comprises, in terms of subject knowledge, pedagogical 
knowledge and pedagogical content knowledge, is beyond this paper. Below is a brief description of what 





Subject knowledge (SK) 
In recent years, teachers' knowledge of the subject they teach has attracted increasing attention 
from policymakers (Hill, Rowan and Ball, 2005). There are many proposed analytic models of teachers’ 
knowledge in the existing literature but currently, there is no general agreement on a widely accepted 
model that can be used to describe teachers’ mathematical knowledge for teaching (Golding & Petrou, 
2007).  
A knowledge of the subject matter (or content matter as it is sometimes describes) has long been 
identified as an important element in effective teaching at both primary and secondary levels of education, 
and it is a given at the tertiary level where lecturers typically hold doctorial qualifications (Kane et al., 
2004). By virtue of these higher qualifications, tertiary teachers are expected to be knowledgeable within 
their subject area but it is also vital that they have a good understanding of the neighboring areas. This has 
been acknowledged as fundamental by many researchers seeking to describe excellence in university 
teaching (Grubb, 1999; Horan, 1993; Kane et al. 2004). At a basic level it would seem to be obvious that 
any teacher of mathematics should know and understand the material that they are being expected to 
teach. For instance, it would not seem unreasonable that a teacher working with students on a course 
should themselves be able to obtain full marks, or near enough, on a typical examination paper; however, 
the ability to obtain a mark of 100% on an examination paper, whilst necessary, is far from sufficient for 
effective teaching at college or university level (French, 2003).  
An instructor’s ability to prepare effective lessons and to respond perceptively and flexibly to the 
multitude of difficulties that pupils encounter with the course mathematics is dependent on their own 
depth and breadth of understanding of the topics involved and their own powers of mathematical thinking, 
as well as their more general pedagogical skills and understandings (French, 2003).  
Anthony & Walshaw (2012) state that effective teachers have a sound grasp of relevant content 





few different ways. They can think of, model, and use examples and metaphors in ways that advance 
student thinking. They can critically evaluate students’ processes, solutions, and understanding and give 
appropriate and helpful feedback. They can see the potential in the tasks they set; this, in turn, contributes 
to sound instructional decision making. 
Subject knowledge which embraces depth of understanding, an ability to think mathematically 
and subject related pedagogical knowledge, as well as content knowledge at an appropriate level, is 
vitally important to all who teach mathematics (French, 2003). Given an opportunity, many students may 
ask quite demanding questions about ideas or topics closely related, but not necessarily central, to the 
course of study (Grubb, 1999). Teachers then need wide and deep subject knowledge if they are to 
respond well, even though the response may often be to ask further questions and to point to ways of 
finding out or exploring further (French, 2003).  
Furthermore, teachers need subject knowledge that is linked closely to pedagogical knowledge. 
For example, an awareness of common misconceptions and ways of looking at them, the importance of 
forging links and connections between different mathematical ideas and the flexibility that comes from 
seeing alternative ways of looking at the same idea or problem are all essential for effective teaching 
(French, 2003). 
Teaching mathematics also demands knowing appropriate representations for a particular 
mathematical idea and Hill et all. (2005) mention the importance of accuracy and precision in the use of 
mathematical terms and symbolic notation. They state that a good and knowledgeable teacher needs to be 
able to deploy these with precision in order to bridge the gap between teachers and student understanding. 
It requires good judgment about how to reduce mathematical complexity and make the material accessible 






The key issue for all involved in mathematics education is how to extend the subject knowledge 
of the students, who often have a very narrow topic and technique oriented view of the subject with 
limited understanding of where ideas come from, to how topics are linked and how they can be applied to 
solve unstructured problems or to generate proofs (French, 2003). In order to do so, any teacher needs to 
have a profound understanding of the subject taught (Grubb, 1999) and the subject areas closely  
integrated with course topic (Scott, 2004) but it is also vital to know how to communicate the material in 
an appropriate way (French, 2003).  
Pedagogical knowledge (PK) 
“If a student can’t learn the way we teach, maybe we should teach the way they learn.” Ignacio 
Estrada 
The OED (2012) defines pedagogy as “the method and practice of teaching, especially as an 
academic subject or theoretical concept.” Kane et al. (2004) define pedagogical skills as methods that 
teachers can learn and add to their own repertoire, or traits that could be learned and developed with 
assistance or training. Other skills identified to be important were: communication with students, being 
heard and understood, ability to explain things clearly and, being able to communicate various levels of 
knowledge. Other vital features are the ability to make real world connections, to encourage students to 
learn, being organized, and setting expectations in the classroom. 
Anthony and Walshaw (2012) write in “Effective pedagogy in mathematics” that good 
mathematical pedagogy is built of a few important pillars: arranging for learning to take place, building 
on students’ existing thinking, giving students worthwhile mathematical tasks, creating mathematical 
connections, create appropriate assessments for learning, encouraging mathematical communication, 
using appropriate mathematical language, encouraging the use of appropriate tools and representations 
and reflecting on ones own knowledge. They claim that these principles should be viewed as a whole, not 





The section below is a summary of Anthony & Walshaw’s (2012) view on how a supportive and 
pedagogic leaning environment is formed and what instructors should focus on in their classrooms. They 
claim that if teachers follow the advice below, they will practice excellent teaching and hence good and 
productive learning will be achieved. 
Teachers should arrange for learning to take place. They should ensure that their classrooms 
have a strong mathematical focus and that they have high yet realistic expectations about what their 
students can achieve. In such a climate, students find they are able to think, reason, communicate, reflect 
upon, and critique the mathematics they encounter; their classroom relationships become a resource for 
developing their mathematical competencies and identities. They further state that students want to learn 
in a harmonious environment. Teachers should help create such an environment by respecting and valuing 
the mathematics and the cultures that students bring to the classroom. By ensuring safety, teachers make it 
easier for all their students to get involved. They should promote classroom relationships that allow 
students to think for themselves, ask questions, and take intellectual risks.  
Teachers should build on student’s existing thinking. In planning for learning, Anthony and 
Walshaw claim that teachers should make student knowledge and interest the center of instructional 
decision making. Instead of trying to fix weaknesses and fill gaps, teachers should build on existing 
proficiencies and adjust their instruction to meet students’ learning needs. When teachers view thinking as 
“understanding in progress”, they can use their students’ thinking as a resource for further learning. 
Students make mistakes for many reasons, but errors also arise from consistent, alternative interpretations 
of mathematical ideas that represent the learner’s attempts to create meaning. Rather than dismiss such 
ideas as wrong thinking, teachers should view them as a natural and often necessary stage in a learner’s 
conceptual development.  
Teachers should give students worthwhile mathematical tasks. By engagement students develop 





mathematics. Tasks and learning experiences that allow for original thinking about important concepts 
and relationships encourage students to become proficient doers and learners of their own mathematics. 
Tasks should not have a single-minded focus on right answers; they should provide opportunities for 
students to struggle with ideas and to develop and use an increasingly sophisticated range of mathematical 
processes.  
Teachers should create mathematical connections. In order to make sense of a new concept or 
skill, students need to be able to connect to their existing mathematical understandings, in a variety of 
ways. Tasks or instructions that require students to make multiple connections within and across topics 
assist them in appreciating the links in between different mathematical ideas and the relationships that 
exist between mathematics and real life. When students have opportunities to apply mathematics in 
everyday contexts, they quickly learn about its value to society and its contribution to other areas of 
knowledge. 
Teachers should create appropriate assessment for learning. Instructors should make use of a 
wide range of formal and informal assessments to monitor learning progress, diagnose learning issues, 
and determine what they need to do next to further learning. In the course of regular classroom activity, 
they should collect information about how students learn, what they seem to know and be able to do, and 
what interests them. In this way, they know what is working and what is not, and are able to make 
informed teaching and learning decisions. 
Teachers should encourage mathematical communication. It is important to encourage students to 
explain and justify their mathematical solutions. Instructors should ask their students to take and defend 
positions against the contrary mathematical claims of other students. They should support student 
attempts to examine estimations, disagreements, and counterarguments. With the guidance of an 





procedural rules to making sense of mathematics, students become less preoccupied with finding the 
answers and more with the thinking that leads to the answers. 
Teachers should use appropriate mathematical language. It is important to foster students’ use 
and understanding of the terminology endorsed by the wider mathematical community. Instructors should 
do so by making links between student’s existing mathematical language and intuitive understandings. 
Concepts and technical terms need to be grounded and modeled in a way and level that make sense to 
students yet are true to the underlying meaning. By carefully distinguishing between terms and 
definitions, teachers should make students aware of the variations and subtleties to be found in 
mathematical language. 
Teachers should encourage the use of appropriate tools and representations. There’s a range of 
representations and tools to support students’ mathematical development. At a basic level these include 
the number system itself, algebraic symbolism, graphs, diagrams, models, equations, notations, images, 
analogies, metaphors, stories, textbooks, and technology. As the mathematics becomes more advanced 
these representations could be more advanced: functions, rational and irrational numbers, sets, subsets, 
cardinality and so on. Such mathematical tools provide vehicles for representation, communication, 
reflection, and argumentation. They are most effective when they cease to be external aids, instead 
becoming integral parts of students’ mathematical reasoning. As tools become increasingly invested with 
meaning, they become increasingly useful for furthering learning. 
Teachers should reflect upon their own knowledge. How teachers organize classroom instruction 
is very much dependent on what they know and believe about mathematics and on what they understand 
about mathematics teaching and learning. Teachers need knowledge to help them recognize, and then act 
upon, the teaching opportunities that come up without warning. If they understand the big ideas of 





sense of and manage multiple student viewpoints. Only with substantial content and pedagogical content 
knowledge can teachers assist students in developing mathematically grounded understandings. 
Current research findings show that the nature of mathematics teaching significantly affects the 
nature and outcomes of student learning (Anthony & Walshaw, 2012). A purposeful and reflective 
practice integrates the many dimensions of mathematics and science teaching (Kane et al., 2004). 
Educational institutes and communities need to ensure that instructors have the knowledge, skills, 
resources, and incentives to provide students with the very best of learning opportunities. This way, 
students will develop their mathematical proficiency and have the opportunity to view themselves as 
powerful learners of mathematics (Anthony & Walshaw, 2012). 
Pedagogical Content Knowledge (PCK) 
There is more to a good mathematics teacher then just subject knowledge and pedagogical 
knowledge (Schulman, 1987). In a teacher, the pure mathematical knowledge and skills must be 
transformed in to pedagogical mathematical skills (Karp, 2008). The quality of mathematical education, 
and the standards for mathematical instructors, is based in large part on the instructor’s subject knowledge 
but also takes into account how the subject knowledge is linked to the instructor’s pedagogical knowledge 
(French, 2003). Today, the importance of PCK for teachers is widely recognized; in fact, literature has 
shown that pedagogical content knowledge plays a vital role in the development of a teacher from 
learning mathematics to teaching mathematics (Karp, 2008). 
The study of teacher knowledge was revitalized in the mid 1980’s when Lee Shulman introduced 
the concept of pedagogical content knowledge, PCK. Although the term was not accurately defined from 
the very beginning, the very idea of specialized content related knowledge open up significant areas both 
in teaching and in research (Schoenfeld, 2005). PCK differs from PK in that it is tied to specific content. 





understandings and misunderstandings in specific instructional contexts, and having strategies ready to 
employ when a student demonstrates those projected misunderstandings. Shulman (1986) describes PCK: 
"Within the category of pedagogical content knowledge, I include, for the most regularly taught 
topics in one’s subject area, the most useful form of representation of those ideas, the most powerful 
analogies, illustrations, examples, explanations, and demonstrations—in a word, the ways of representing 
and formulating the subject that make it comprehensible to others." - Lee Shulman (pp. 9-10). 
Anthony & Walshaw (2012) write that pedagogical content knowledge is crucial at all levels of 
mathematics and with all groups of students. Teachers with in-depth knowledge have clear ideas about 
how to build procedural proficiency and how to extend and challenge student ideas. They use their 
knowledge to make the multiple decisions about tasks, classroom resources, talk, and actions that feed 
into or arise out of the learning process. Teachers with limited knowledge tend to structure teaching and 
learning around discrete concepts instead of creating wider connections between facts, concepts, 
structures, and practices. To teach mathematical content effectively, teachers need a grounded 
understanding of students as learners. With such understanding, they are aware of likely conceptions and 
misconceptions. They use this awareness to make instructional decisions that strengthen conceptual 
understanding. 
Since Shulman’s initial definition of PCK, other researchers have tried to break down the 
detentions into further sub categories (Major & Palmer, 2002). One of the most cited descriptions of what 
PCK actually is, is presented in Grossman (1990)’s article “The making of a teacher” (Major & Palmer, 
2002). In this, Grossman suggests that PCK consists of several components including knowledge and 
beliefs about the purpose of teaching, and knowledge of student misconceptions and understanding of the 
topic, as well as knowledge and understanding of curricular material, strategies and representations of 
teaching individual topics. Other researchers have also developed and elaborated components of PCK that 





teaching purposes (Major & Palmer, 2002; for more information, see Fernadez-Balboa & Stiehl, 1995; 
Lenze, 1995; Lenze & Dinham, 1994; 1999; Rahilly & Saroyan, 1997 for further details).  
Major and Palmer (2002) state that student learning is at the heart of PCK. In their study of 
“Faculty knowledge of influences on student learning”, they found that the focus of PCK for teachers and 
instructors is the consideration of their students, how they learn and what difficulties might they 
experience in their learning.  They write that faculty members need various kinds of knowledge of student 
learning to help their students achieve their learning goals. They must understand the different cultural 
backgrounds, family situations and learning styles each student have. They should consider how learners 
engage and process new ideas. They ought to make an effort to understand what students already know 
and believe about a topic and they should pay attention to how students learn new material and why they 
learn it. They should also decide what kind of learning is important for different contexts. Identifying 
strengths, weaknesses or learning disabilities for different students is also imperative for understanding 
PCK. Faculty members should try to combine all of the above in order to structure interactions among 
students so that more focused and more intense learning can happen. Major and Palmer further states that 
staff should try to build their foundations of student knowledge at the heart of their PCK; however,  just 
as with student knowledge, staff knowledge is never perfect. Most teachers have some accurate 
conception of what student learning is but most also have many misconceptions. This processed 
knowledge will influence decisions made about pedagogy, which will have an impact on student learning, 
and so faculty members should always strive to grow in their own PCK. Finally they suggest that to 
educate faculty about students and student learning will, therefore, help generate better pedagogical 
decisions, which ultimately will improve student learning. 
Karp (2008) states that PCK also implies the knowledge or topics student finds most interesting 
or challenging. Teachers should be familiar with mathematical examples and representations but they 
should also possess an understanding of which would be more efficient to include in their lessons. They 





this knowledge whenever choosing material for student assignments. Karp further writes that a good 
teacher is able to organize mathematical solutions of problems in a class so that his students can acquire 
the same skills themselves. A teacher’s mathematical skills do not automatically guarantee an 
understanding of how students reason mathematically and of how knowledge of this reasoning can be 
used in the organization of the class activity. The purpose of educating teachers is to help them gain the 
necessary pedagogical content knowledge and skills (Karp, 2008). 
Summary- The Profile of an Excellent Teacher 
From the existing literature cited above, it becomes apparent that an excellent lecturer/instructor:  
 Has a deep and broad content knowledge within his/her subject;  
 Has the ability to apply their subject knowledge to standard classroom problems, i.e., 
possesses good PK and PCK;  
 Has the ability to apply their knowledge to novel types of problems and situations; and,  
 Assists students in becoming self-directed independent life-long learners.  
This means that to trigger learning, excellent teachers must display high quality in the:  
 formulation of objectives and syllabuses 
 construction of handouts, selection of readings and other course materials  
 devising appropriate classroom activities 
 choosing modes of assessment 
 providing constructive feedback to students  
 design of exercises, assignments, projects, quizzes, and  
 design of final examinations 





 a deep knowledge and understanding of the subject matter,  
 a commitment to teaching and is hard working,  
 continually seeking ways to improve, innovate and be up-to-date,  
 a strong passion for subject,  
 a high enthusiasm for teaching,  
 an inspirational role model to students, 
 a high EQ to empathize with students, and 
 an eminently approachable  personality 
The items above identify qualities of the teacher which are most likely to trigger the desired 
learning outcome in students. Deep knowledge and understanding of the subject matter, for instance, are 
necessary to help learners acquire high quality knowledge content. Likewise, the teacher's passion for the 
subject is important because it can be contagious and lead to inspired learning (Mohanan, 2005). A 
teacher who is not interested in the subject is unlikely to trigger significant learning (Grubb, 1999). Being 
a role model is also important because a great deal of learning takes place through osmosis from role 
models. Much of the learning in graduate schools, for instance, typically takes place because graduate 
students act as apprentices to a group of researchers, and learn from observing them in action, consciously 
or unconsciously (Mohanan, 2005). 
Evaluation of Teaching  
Traditional teaching and teaching evaluation are sometimes described as surface teaching and 
surface evaluation. They restricts themselves to the issues of coverage and depth of the syllabus, and 
presentational aspects like pace and clarity of lecture delivery, use of audiovisual aids, and eye contact. In 
contrast, the approach that is sometimes referred to as the learner centered approach can be described as 
being concerned with deep teaching and deep evaluation that goes beyond the above questions to address 





Learning is a process that takes place in the mind of the learner and, hence, cannot be directly 
observed. A university that seeks to evaluate the success of teaching in terms of the learning process of its 
students needs to examine a set of observables (Mohanan, 2005). Some researchers claim that it is not 
simply the "quality of learning outcome" that should act as the measure of the quality of teaching, but 
rather the increasing achievements of the student that resulted from the facilitation of the teacher (Gibbs, 
2010). Ideally, the best way of measuring the process of learning would be to measure the learner's initial 
behavior and thoughts, and final behavior at the end of the course, and so measure the difference in 
student knowledge, opinions and achievements (Mohanan, 2005). Though this form of assessing learning 
and hence the success of teaching must be considered seriously, the measurement strategies for the 
purposes of teaching evaluation are somewhat difficult to implement (Mohanan, 2005).  
While most would agree that excellent teaching, along with outstanding scholarly productivity, is 
something every faculty member should aspire to, there is less agreement about how one's teaching ability 
should enter in to the overall determination of faculty merit (Grubb, 1994). There is, no doubt, even less 
agreement on the matter of how to measure teaching effectiveness and excellence (Dilts 1980; Doyle and 
Whitely 1974; McKenzie 1975; Wetzsteinet al. 1984; Villard 1973)  
Mohanan (2005) writes that a relatively practical way of assessing teaching excellence is to 
measure the activities and actions of the teacher that we think are likely to cause successful learning, and 
the learners' self-reflective reports. A committee of peers can make an informed guess on the quality of 
teaching on the basis of the teacher's syllabus, teaching materials, classroom activities, assignments, 
projects, quizzes, feedback to students, and final examinations and the learner's self-reflective reports on 
learning can be gathered through student feedback questionnaires. Mohanan further writes that assessing 
the quality of teaching is not a simple matter of looking at student feedback and auditing one or two 
lectures. Although these considerations are no doubt important, by themselves, they are utterly 





and so on, are also important, as described above, but once again, only to the extent that they feed into the 
teaching activities or enhance the growth of learning.  
Mohanan (2005) also writes that in an ideal world, to achieve an accurate teaching evaluation, the 
evaluator must include a careful consideration of module objectives and syllabuses, handouts, selection of 
readings, classroom activities, feedback to students, choice of assessment modes, and design of exercises, 
assignments, projects, quizzes, and final examinations. The quality of these ingredients must be assessed 
in the context of a reasonable estimate of the quality of learning outcome that they facilitate, in terms of 
knowledge, application, thinking, independent learning, communication, mind set and values, and 
interpersonal skills. In particular, it is important to estimate how well a teacher empowers students to 
become self-directed independent life-long learners.  
There are, however, a number of issues with the system Mohanan (2005) describes above. 
Research has strongly indicated that ratings by colleagues and trained observers are not reliable, which is 
a necessary condition for validity (Huemer, 1998, Marsh & Roche, 1997). Colleagues and observers do 
not even substantially agree with each other in instructor ratings. In addition, peer and expert evaluations 
are costly and time consuming when performed on all instructors for each course. As a result, most 
universities today use student TEFs alone to assess lectures and module objectives and syllabuses, 
handouts, selection of readings, classroom activities, feedback to students, choice of assessment modes, 
and design of exercises, assignments, projects, quizzes, and final examinations (Huemer, 1998, Kane et 
al., 2004, Marsh & Roche, 1997).  
Teacher Evaluation Forms 
Ever since the 1960’s, informal student evaluations of faculty have taken place at American 
universities and colleges (Huemer, 1998). Since then, their use has spread widely and they are now 
administered in almost all American colleges and universities (Huemer, 1998, Wilson, 1998, 





Education, 2012). Virtually all universities and colleges are these days expected, or even required, to 
distribute and administer an evaluation form of some sort at the end of each course (Onwuegbuzie et al., 
2007). In fact, they are today probably the main source of information used for evaluating faculty 
teaching performance at American (Huemer, 1998) as well as Swedish (Swedish Department of 
Education, 2012) universities. Onwuegbuzie et al. (2007) write that TEF’s typically serves as a formative 
and summative evaluation that is officially used by administrators and faculty with the purpose to:  
(i) facilitate curricular decisions,  
(ii) support decision of tenure, promotion and pay grade, and  
(iii) as a source of information for future and current students as they select courses.  
Since its inception at universities in the early 1920’s, the main objective of the TEF has always 
been to evaluate the quality of teaching by university faculty (Onwuegbuzie et al., 2007). Over the years, 
it has proven to be a useful tool for students, teachers and administrators (Kane et al., 2004). Used as a 
summative evaluation measure, a TEF plays a central role in administrator’s decisions about faculty 
tenure, pay rises, promotion, and teaching awards as well as in decisions about course allocation of full 
time and adjunct faculty members (Onwuegbuzie et al., 2007). As a formative evaluation instrument, 
faculty members can also use the TEF results to improve their own level of teaching as well as the level 
of any assistant teachers (Onwuegbuzie et al., 2007). TEF’s can also be used as a document of proof of 
teaching skills for teaching assistants when applying for full time teaching jobs. Furthermore, students 
often use the results of past TEF’s as a base when choosing courses of study or when choosing between 
instructors when more than one instructor is teaching the same course (Onwuegbuzie et al., 2007). 
Finally, TEF’s are often used to facilitate research on teaching and learning (Onwuegbuzie et al., 2007, 
Marsh, 1977, Kane et al., 2004). 
Although there is no standard format of TEF’s most contain either exclusively or largely one or 





their own words express their opinions on the course and teacher; however, TEF’s predominantly contain 
weighable scales. It is these scales that are given the majority of weight by administrators. In fact, they 
are often the sole measure of teacher effectiveness in many universities and colleges (Marsh, 1977, 1987, 
1993, 1994; Onwuegbuzie et al., 2007).     
Many researchers have investigated the validity of TEF’s and, although most studies support the 
validity of TEF scores, some studies indicate otherwise (Huemer, 1998, Marsh & Roche, 1997, 
Onwuegbuzie et al., 2007,Wilson, 1998).  One of the issues of basing the sole rating on these forms is that 
although it can be demonstrated that the correlation scores are significant, it does not ensure the scores 
measure what the test set out to measure. I.e, it is not certain that the scores are valid (Onwuegbuzie et al., 
2007). The validly of TEF’s is a much discussed topic in existing literature and extensive research has 
been conducted in the field (Onwuegbuzie et al., 2007, Kane et al., 2004, Huemer, 1998) Although it is 
not the intention of this dissertation to analyze their results and findings, it is important to understand the 
current issues of the validity and reliability of TEF’s. The section below briefly summarizes what the 
literature has to say on the topic.  
Reliability of TEF’s 
Although research has rather consistently indicated a low positive correlation between students' 
ratings of instructors and other indices of teaching performance, the validity of student rating data remains 
a subject of controversy (Frey, 1973). Those who question the validity of TEF scores have suggested that 
many students lack the proper perspective to evaluate the effectiveness of instruction at the end of a 
course, and that instructor popularity or "background variables" (for example, class size, requirement 
fulfilled, course level and GPA) unrelated to teaching excellence may bias the ratings (Marsh, 1977). 
Considerable research, however, indicates that most background variables have little effect on students' 
evaluations (Marsh, 1977). This apparent lack of bias does not necessarily mean that students' evaluations 





there are no universally accepted criteria of instructional quality (Marsh, 1979). Indeed, validating a 
measure of a construct like teaching effectiveness requires the use of many alternative criteria (Marsh, 
1979). 
Huemer (1998) claims that a test is said to be "reliable" if it tends to give the same result when 
repeated; this indicates that it must be measuring something. He further states that a test is said to be 
"valid" if it is measuring what it is intended to measure, i.e., a scale that always reads "5" whenever a red 
object is placed on it is "reliable" but not "valid" as a measure of weight. Onwuegbuzie et al., (2007) 
writes that valid is the extent to which scores generated by an instrument measure the characteristics or 
variable they are intended to measure for a specific population, whereas validation refers to the process of 
systematically collecting evidence to provide justification for the set of inferences that are intended to be 
drawn from scores yielded by another instrument.  
Today, most researchers agree that TEF’s are highly reliable as students tend to agree with each 
other in their ratings of an instructor, and that they are at minimum moderately valid as student ratings of 
course quality as they tends to correlate positively with other measures of teaching effectiveness 
(Huemer, 1998, Marsh & Roche, 1994). Huemer (1998) refers to a study where different instructors 
taught multiple sections of the same course, but where there was a common final examination; the ratings 
instructors receive turned out to be positively correlated with the performance of their students on the 
examination. The correlation was in the neighborhood of .4 to .5, which means that 16% - 25% of the 
variance in one variable could be explained by variance in the other (Huemer, 1998). TEF’s also tend to 
correlate well with retrospective evaluations by alumni; i.e., when asked again to evaluate their teacher, 
former students rarely change their evaluations even though years have passed since they took the course 
(Huemer, 1998, Marsh, 1977). 
Another aspect that speaks for the use of TEF’s is that other methods of evaluating teaching 





and trained observers are not even reliable, which is a necessary condition for validity. Colleagues and 
observers do not even substantially agree with each other in instructor ratings (Huemer, 1998).  
Huemer (1998) suggests that TEF’s can cause changes in teaching which result in higher ratings. 
He cites previous studies where instructors who received results of a mid-term evaluation tended to have 
higher ratings on end-of-term evaluations than those who did not. He further claims that the improvement 
was greatest when (a) initially, the professor's own evaluation of his teaching was very different from the 
students' evaluation, (b) the professor received professional consultation on the interpretation of the 
evaluations, and (c) the student evaluation forms included specific items such as, "Professor gives 
preliminary overview of lecture", as opposed to vague items such as, "Are the lesson well planned”?  
Existing concerns with TEF’s  
In spite of TEF’s today being the most reliable and most widely used form of evaluating teaching 
performance at universities, they have been criticized on several fronts in the literature (Huemer, 1998). 
Much has been written about the problems with course evaluations. Educational scholars have examined 
issues of bias, have identified concerns regarding statistical reliability and have questioned TEF’s ability 
to accurately gauge the teaching effectiveness of faculty. Below is a short summary of the most frequent 
issues discussed in existing research literature. 
Grades  
The most common criticism seems to be that TEF’s are biased, in that students tend to give higher 
ratings when they expect higher grades in the course (Huemer, 1998). This correlation has been well-
established and is of comparable magnitude to the magnitude of the correlation between student ratings 
and student learning described above (Huemer, 1998). Huemer (1998) further writes that TEF’s seem to 
be as much a measure of an instructor's kindness in grading as they are of teaching effectiveness. This 





classes taught by the same instructor, when the instructor varies the grade distribution. This affects ratings 
of all aspects of the instructor and the course (Wilson 1998). Some researchers have claimed that this 
causes rampant grade inflation (Huemer, 1998). 
Those who are more in favor of TEF have suggested that this correlation could be due to the fact 
that higher grades are a result of greater teacher effectiveness and that the effect might actually be a sign 
of the validity of student ratings; however, this hypothesis fails to explain why the correlation also holds 
among students within the same class (who presumably are beneficiaries of the same teaching 
effectiveness) and why it holds between classes taught by the same instructor when the instructor varies 
the grade distribution (Huemer, 1998). It also falls short in explaining why there is a greater correlation 
between grades and ratings when one looks at the student's relative grade i.e., the student's grade in this 
class compared with the grade in other classes as opposed to the student's absolute grade (Huemer, 1998). 
Huemer (1998) writes that these and other facts are explained by the leniency bias hypothesis. 
People tend to like those who praise them, particularly if the praise is greater than expected. People also 
tend to dislike those who criticize them. As a result, the instructor who grades leniently in effect praises 
the students, who then like the instructor more. They then reward the instructor with higher ratings in 
general. Despite some recent rebellious voices, the influence of grades on student evaluations seems to 
today be an open secret in colleges and universities. Huemer further writes that some surveys have shown 
that as high as 70% of students admitted that their rating of an instructor was influenced by the grade they 
expected to get. Similar proportions of professors believe that grading kindness and course difficulty bias 
student ratings.  
Course simplifications 
Another, related, complaint many faculty members and students have is that TEF’s encourage 
professors to simplify courses. Surveys of professors have shown that a high percentage admit to 





achieve a higher rating (Huemer, 1998). Frey (1973) has questioned whether good teaching can be 
measured at all and has suggested that many criteria employed for students' ratings (such as friendliness, 
helpfulness, appearance, interest in students) may provide little information about the teacher's ability to 
stimulate learning. He also claims that recent result show that students rate most highly instructors from 
whom they learn least.  
In  Generation X goes to college (1996) Sacks provides a detailed, though anecdotal, picture. Due 
to very low teacher evaluations, Sacks reports having almost lost his job, but by becoming entirely 
undemanding and uncritical of his students, giving out easy grades, and teaching to the lowest common 
denominator, he was able to dramatically raise his teaching evaluations and gain tenure. Sacks claims that 
this behavior is not unusual but is rather the norm at his college, where students are king and 
entertainment is all that matters.  
Personality vs. Knowledge 
A third criticism, which Huemer (1998) refers to as educational seduction or “the Dr Fox effect”, 
is that students are easily fooled by a professor’s personality and that they often fail to see beyond the first 
layer to evaluate competence and knowledge. In a well-known study, a professional actor was hired to 
deliver a non-substantive and contradictory lecture, but in an enthusiastic and authoritative style. The 
audience, consisting of professional educators, had been told they would be listening to Dr. Myron Fox, 
an expert on the application of mathematics to human behavior. They were then asked to rate the lecture. 
Dr. Fox received highly positive ratings, and no one saw through the deception. Later studies have 
obtained similar results, showing that audience ratings of a lecture are more strongly influenced by 
superficial stylistic matters than by content (Huemer, 1998).  
A related experiment was conducted by Williams and Ceci (1997). Professor Ceci, an 
experienced teacher of the Developmental Psychology course at Cornell, gave a course consecutively in 





lessons on improving presentation style. He was specifically trained to modify his tone of voice and to 
use more hand gestures while speaking. In the spring semester he then proceeded to give almost the 
identical course, verified by checking recordings of his lectures from the fall, with the only difference 
being the addition of hand gestures and variations in tone of voice, i.e., grading policy, textbook, office 
hours, tests, and even the basic demographic profile of the class remained the same. The outcome of the 
experiment was that student ratings for the spring semester were far higher on all aspects of the course 
and the instructor- usually by more than one standard deviation. Even the textbook was rated higher by 
almost a full point on a scale from 1 to 5. Students in the spring semester believed they had learned far 
more (Professor Cesi’s rating increased from 2.93 to 4.05), even though, according to Ceci himself, they 
had not in fact learned any more, as measured by their test scores (Huemer, 1998). Cesi drew the 
conclusion that student ratings are heavily influenced by cosmetic factors that have no effect on student 
learning (Huemer, 1998)  
Evaluation as a power tool 
According to Huemer (1998) some researchers argue that TEF’s are a threat to academic 
freedom. Not only do TEF results influence an instructor's grading policy, teaching style, and the 
difficulty of a course, but they may also restrict what a professor says in class. For fear that some students 
will express their disagreement through the course evaluation form, professors may feel inhibited from 
discussing controversial ideas or challenging students' beliefs. More than one author has described TEF’s 
as "opinion polls", with the suggestion that TEF’s require professors to think and act like politicians, 
seeking to avoid giving offense and putting style before substance. 
Dershowitz (1992), a distinguished professor at Harvard University, reports that some of his 
students have used the power of their evaluations in an attempt to extract political revenge for his 
politically incorrect teaching. One student, who objected to Dershowitz' teaching about rape from a civil 





evaluations at the end of the term. Several students subsequently complained on their teaching evaluations 
about the content of his lectures on the subject of rape, saying that they were offensive, that he should not 
be allowed to teach at Harvard. Dershowitz, having already obtained tenure, had no need to worry about 
losing his job; however, the same is not true of less prominent, junior faculty at institutions across the 
country (Huemer, 1998). Huemer (1998) claims to have personally received evaluation forms 
complaining that the professor "teaches his own views," and has, as a result, been influenced to remove 
controversial material from his classes. He further claims that college students do not have a universal 
appreciation for, or the maturity to evaluate, the ideals of free speech and academic freedom. Professors 
discussing controversial ideas may also receive a larger number of very positive student evaluations, 
relative to other professors whose classes are more bland and, perhaps, boring (Huemer, 1998).  
In spite of this, Huemer (1998) claims that there are two main reasons why any professor using 
TEF’s should avoid controversy. The first is that the average rating professors at American universities 
and colleges receive is 4 or above on a scale of 1 – 5. This means that if a student, for whatever reason, is 
very hostile and grades the teacher several points below average he will affects the professors average 
much more significantly then an enthusiastic student who grades above the average as that student can 
only grade up to one grade higher. Assuming the professor is average, the marginal unusually hostile 
student has an impact up to three times greater than the marginal unusually enthusiastic student (Huemer, 
1998).  
Secondly, there is a saying in American politics to the effect that one doesn't gain votes, one only 
loses them (Huemer, 1998). This means that it is much easier to earn a voter's opposition through taking 
substantive stands on issues than it is to gain support by doing so. If a politician says three things that a 
person agrees with and one that they do not, the person is more likely to vote against him, provided the 
other candidate did not say anything he disagreed with, even if this was because the latter said very little 
at all (Huemer, 1998). A similar principle may apply to professors, when their retention is decided in a 





of evoking hostile reactions from a few students who will regard the statement or question as grounds for 
a negative evaluation, while there is little chance that even a non-hostile student will take it as grounds for 
an especially positive evaluation (Huemer, 1998). Thus, it is reasonable to suppose that the degree to 
which a professor is controversial would be a strong depressive factor on his student evaluations, although 
this thesis has not yet been subjected to systematic testing (Huemer, 1998).  
There are well known and somewhat useful practices for professors to avoid the issue of giving 
offence in class (Huemer, 1998). If a class is allegedly focuses on a controversial subject matter, the 
professor or lecturer can focus on what others have said and by so avoiding giving his own opinion. For 
example, a professor may, without raising any eyebrows, teach an entire course of lectures on ethics 
without ever making an ethical statement, since he confines himself to making reports of what other 
people have said about ethics. This ensures that no one can take offense towards him (Huemer, 1998). 
During classroom discussions, he may simply nod and make non-committal remarks such as "Interesting" 
and "What do the rest of you think about that?” regardless of what the students say. Although pedagogic 
goals may often require the professor to correct a student or challenging their logic, the TEF-based 
performance evaluations provide no encouragement to do so, while the risk of reducing student happiness 
provides a strong incentive not to do so. By avoiding a student taking offense, or merely experiencing a 
negative feeling, the professor minimizes the risk of a student “slaughtering him” on the TEF evaluation 
form (Huemer, 1998).  
Heumer (1998) writes that even Socrates, who is believed to have been one of the world's "Great 
Teachers," nevertheless received rather low marks from his "students" on his final teaching evaluation. At 
a time of life when most of us would long since have retired, the Athenian jurors at his trial met his 
request for a pension by voting to put him to death. The death sentence, allegedly for corrupting the youth 
and believing in gods of his own invention, was Socrates' payment for his lifelong efforts at challenging 





professors with whom they disagree, the lesson that such challenges are not always welcome is unlikely 
to be lost on those professors who hold unconventional views (Huemer, 1998).  
Gap between developers and users of TEF’s 
Onwuegbuzie et al. (2007) write that although previous research has documented a number of 
variables considered to be characteristics of excellent teaching, the majority of this research have used 
measures developed by staff and administrators and therefore often uses their perspective and bias. By not 
using a student perspective, the TEF’s are limiting the student response as it consist of mainly pre-
determined questions. Onwuegbuzie et al. (2007) further conclude in their study that there seems to be a 
clear gap between what developers consider to be characteristics of effective instructors and what students 
deemed to be the most important traits. As a result, student criteria for excellence in teaching might not be 
represented in TEF’s and this might affect the students’ ability to critique their instructors in a 
comprehensive manner. Onwuegbuzie et al. summarize by saying that although the scores yielded by the 
university from the TEF are reliable, the overall score validly of the TEFs is in question. Marsh (1977) 
also brings up the potential lack of student perspective when evaluating lecturers at the end of a term. 
According to Marsh, students preparing to take a final examination understandably focus on such criteria 
as the specific learning that will be tested on the final examination and may lose perspective of broader 
criteria of effective instruction. 
Why Universities use TEF’s as their main teaching evaluation tool 
According to Heumer (1998) the main reasons for universities to use TEF’s are that they are easy 
and inexpensive to administer. TEF’s also give an impression of objectivity, in comparison with more 
"subjective" measures, such as letters from observers or interviews, since TEF’s produce definite 
numbers. There are also few alternatives to TEF’s if one wants to assess teaching effectiveness. Some 
authors (see Cahn 1986, for example) argue that teaching should be assessed by experts in the field, i.e., 





researchers (see Greenwald and Gillmore, 1997) suggest using student ratings but with statistical 
corrections for grading leniency. This, however, would not address all of the concerns voiced above 
(Huemer, 1998).  
Huemer (1998) claims that another reason for TEF’s wide use may be the belief that the 
university is a business and that the responsibility of any business is to satisfy the customer. He states that 
whether they measure teaching effectiveness or not, TEF’s are probably a highly accurate measure of 
student satisfaction. Regardless of what students may themselves think at times, they do not come to 
college for entertainment, and the fear from many is that students view the TEF as an entertainment 
rating. Huemer (1998) further writes that students come to college for a diploma and a diploma is a 
certification by the institution that one has completed a course of study and thereby been college-
educated. This, however, will mean nothing unless the college or university can maintain intellectual 
standards. He continues to say that a particular student may be happy to receive an easy A without having 
to work or learn much, but a college that makes a policy of providing such a product will find its 
diplomas decreasing in value. Although part of a university's responsibility is to satisfy its students, it is 
also a university's responsibility to educate those individuals whom it is certifying as educated. Huemer 
(1998) concludes that, unfortunately, by using TEFs, those goals can sometimes partly come in conflict. 
Outcomes of previous research on TEF’s  
In 1989, Feldman analyzed over 40 studies on teaching evaluations made by instructors, 
instructors' former and current students, instructors' colleagues, administrators, as well as external 
observers. He found that the strongest correlation existed between current and former student evaluations. 
Although instructors' self-evaluations were not significantly correlated with those from other sources, 
there was a high correlation between self-evaluation ratings and ratings by current students. In other 
words, instructors and students, both current and past, tended to agree on the teacher evaluation. 





Feldman (1988, 1996, 1997) also conducted studies in which he attempted to investigate 
evaluation instruments to see if and how student evaluations, TEF’s, could be of use when trying to define 
teacher excellence. He states that the intention of any evaluation instrument is to try to capture the 
multidimensionality of teaching. In his study, he found that students placed great emphasis on clarity 
from the professor and the stimulation of interest in the course. Feldman also found that preparation for 
class and organization of material, order of topic etc. were highly rated. Additionally, motivation also 
earned high ratings. The same students rated the professor’s concern with the level of difficulty of the 
material and the progress of the class as of moderate importance. So was the professor’s knowledge of the 
subject, his enthusiasm for the subject and availability both during and after class. The personally of the 
teacher was given low to medium importance.  
Horan (1991) found results similar to Feldman’s. Horan set out to interview college teachers, who 
through TEF’s had been identified as excellent, in an attempt to define each teacher’s individual 
characteristics. Horan found that the excellent teachers had an in-depth knowledge of their subject area, 
demonstrated a clear knowledge, and use of, different teaching techniques, showed an interest in teaching, 
were respectful towards, and interested in, their students as well as encouraged student participation and 
regularly monitored student learning to provide feedback. Horan states that all of the things listed are 
more techniques of teaching then personality traits and so he agrees with Feldman’s findings in that 
personality is not rated highly by students in an average TEF.  
Categorizing TEF’s 
Whether or not overall teaching effectiveness can be measured appropriately using only TEF’s 
has long been an issue in the general education field (Bosshardt  & Watts, 2001). Marsh (1977, 1980, 
1983, 1993; Marsh & Roche, 1994, 1997) has been a prominent supporter of the idea that teaching is 






 Marsh (1977) conducted his study in two stages. The Senior Survey was sent to all seniors 
graduating from the University of California, Los Angeles, during the spring term of the 1972-1973 
academic year.  Graduating seniors were asked to designate instructors in their major department who 
contributed most and least to their educational experience within a classroom setting. Instructors were 
considered to be "most outstanding" if they received at least three "most" nominations and at least three 
times as many "most" nominations as "least" nominations for the same course. Instructors were defined to 
be "least outstanding" in a similar fashion. During the fall term of the following academic year, 
evaluations were completed in 591 undergraduate classes. Classroom evaluations of the "most 
outstanding" and "least outstanding" instructors were selected from this pool. A total of 62 different 
instructors, 31 "most outstanding" and 31 "least outstanding," was selected for the final analysis. The 
evaluation instrument consisted of 29 evaluation items and eight background items (for example, year in 
school, reason for taking the course and expected grade). These items had previously been rated as most 
useful by faculty and as most important by students, and had been shown to define distinct components of 
students' evaluations through the use of factor analysis. Eight evaluation factors were defined with 
sufficient clarity so that each individual item loaded higher on the factor it was designed to measure than 
any other factor. The factor structure was replicated over several successive academic terms. Correlations 
between factors varied between -.21 and +.55, with a median correlation of .26. The eight evaluation 
factors and the two overall summary items used to summarize the students' evaluations were:  
 Instructor Enthusiasm-The instructor's display of enthusiasm, energy and ability to hold student 
interest while making valuable presentations.  
 Breadth-The presentation of a broad background encompassing alternative approaches to the 
subject.  
 Organization-The organization of the course, course materials, and class presentations. 






 Learning-The extent to which students encountered a valuable learning experience.  
 Examinations-Student perceptions of the value and fairness of graded materials in the course.  
 Assignments-The value of class assignments (readings, homework, etc.) to the course.  
 Difficulty-The relative difficulty and workload of the course, and the pace of presentations.  
 Overall Instructor-A single evaluation item asking "What is your overall rating of the 
instructor?"  
 Overall Course-A single evaluation item asking "What is your overall rating of the course?" 
Marsh’s result showed that the "most outstanding" instructors received substantially higher 
evaluations than the "least outstanding" instructors on nine of the 10 evaluation scores; the two groups did 
not differ significantly on the Difficulty/Workload factor. The differences tended to be larger for the two 
overall summary items, but the differences were also large for the Instructor Enthusiasm, Learning, and 
Examination factors. In marked contrast, the two groups showed no significant differences on 14 of the 15 
background variables which characterize the students, the course and the instructor, with the one 
exception that "most outstanding" instructors perceived the students' evaluations as being more valuable 
than did "least outstanding" instructors.  
The graduating seniors' nominations used to establish the criterion groups were experimentally 
independent and differed in nature from the regular classroom evaluations. The "graduating seniors" who 
made the nominations had already graduated by the time the classroom evaluations were collected. The 
actual classes which were the basis for the nominations had been conducted one to four years before the 
classes which were the basis of the classroom evaluations. According to Marsh (1977) these results add to 
the growing amount of research supporting the validity of students' evaluations of instructional 
effectiveness. Graduating seniors, retrospectively evaluating the quality of instruction they had 
experienced in their major department, identified "most outstanding" and "least outstanding" teachers. 
The following academic year, the classroom evaluations of the "most outstanding" instructors were 





more convincing since the two criterion groups were so similar on such a wide variety of background 
variables used to characterize the student, the course and the instructors. He concludes that the validity of 
the students' evaluations of instructional effectiveness was supported by the fact that the distinction 
between instructors nominated "most outstanding" and "least outstanding" by graduating seniors was also 
reflected in their classroom evaluations. 
Weighting 
Some researchers have acknowledged the multidimensionality of teaching, but are skeptical of 
the use of ratings on multiple items dealing with particular dimensions of teaching to make summative 
decisions on overall teaching effectiveness (Bosshardt  & Watts, 2001). Abrami and d'Apollonia (1997) 
have argued that good teaching is differently displayed in different teachers and that different courses 
have different requirements- which are not always comparable. In other words, what might be appropriate 
in a mathematics course is not always applicable in a geography course, and so they recommended using 
global evaluation items whenever summative judgments about teaching effectiveness were called for 
(Bosshardt  & Watts, 2001).  
Recently a compromise between these positions has been suggested where TEF items are to be 
weighted to calculate an overall evaluation measure. This, however, raises the question of how those 
weights should be calculated (Bosshardt & Watts, 2001). By using Marsh's teaching dimensions, Ryan 
and Harrison (1995) attempted to construct such as evaluation form. They invented a number of 
hypothetical instructors and assigned them each a high or low rating on different questions. The students 
read through the individual ratings and from those, wrote an overall evaluation of the hypothetical 
instructor. Using these overall ratings, Ryan and Harrison estimated the impact of a change in each of the 
eight dimensions on students' overall evaluations. They found that the category “amount learned” and 
“exam fairness” had the highest impact on overall evaluations but they also noted that weights on some 





category: course difficulty. In other words, TEF categories are effectively weighted differently in 
different disciplines when determining an overall score. These findings agree with the findings of 
Bosshardt & Watts (2001) and Abrami and d'Apollonia (1997). 
Ralph (2003) conducted a study at a Canadian university after having argued that teaching is seen 
to be increasingly more important relative to the research mission of higher education. The purpose of 
Ralph’s study was to determine whether students in different instructional context favors different factors 
in their overall evaluation of teaching effectiveness. He conducted his study at a Canadian university with 
students from four different educational settings: Business, Sociology, Education and Physical Education. 
The students were given 32 hypothetical instructor’s profiles and asked to rank the teaching factors 
developed by Marsh and Hocevar (1991). From the results Ralph identified five attributes of effective 
instructors: 
 Commitment to learners 
 Knowledge of material, 
 Organization and management of the environment, 
 Desire to improve; and  
 Collaboration with others. 
Ralph concluded that excellent teaching is identifiable and its components are assessable.  
Background Variables vs. Student Evaluations 
Tang (1997) used a 12- question TEF form in business courses and found "well prepared" and 
"presents material clearly" as two of the top four determinants of students' overall evaluations (Bosshardt  
& Watts, 2001). Boex (2000) used data from an economics courses and found a factor he called 
“organization and clarity” to be most important in determining the overall evaluation of instructor 





organization and clarity factor (in Bosshardt  & Watts, 2001). Such items would fall under “organization” 
and “instructor enthusiasm” for Marsh (1977)’s categories.  
In 1980 Marsh looked at the relationship between a set of background variables and student 
evaluation of college teaching. Student evaluations were summarized by evaluation categories previously 
defined (Marsh, 1977) Learning/Value, Instructor Enthusiasm, Organization, Interaction, Breath of 
coverage, Examinations, Assignments, Workload/Difficulty as well as Overall course and Overall 
instructor. Marsh classified the background characteristics as: 
 Level of Interest in the Subject Prior to This Course. (I-Very Low; 3- Medium; 5-Very High)-mean 
class average response was 3.4.  
 Workload/Difficulty.-An evaluation factor score representing four items; high values refer to courses 
that are more difficult, have a heavier workload, are faster paced, and require more hours outside of 
class.  
 Overall GPA. (1-Below 2.5; 2-2.5 to 3.0; 3-3.0 to 3.4; 4-3.4 to 3.7; 5- Above 3.7)-mean class average 
response was 3.3 (i.e., slightly higher than a B average).  
 Enrollment.-The number of students in the course. Mean enrollment was 34.5.  
 Teacher Rank. (1-Teaching Assistant, 2-Lecturer, 3-Instructor, 4-As-sistant Professor, 5-Associate 
Professor, 6-Full Professor)-the average was 4.3. (Note: teaching assistants were excluded from the 
analysis, and very few teachers were lecturers or instructors.)  
 Percent Students Majoring in Same Division as the Course. (e.g., the percentage of social science 
students in a social science course)-The class average was 49 percent.  
 Expected Grade. (1-F, 2-D, 3-C, 4-B, 5-A)-Mean class average response was 4.2, slightly higher 
than a B average.  
 Reason for Taking the Course. (a subset of five variables): (1) Major requirement (42%). (2) Major 





Minor/related field (5%). (Note: Students were asked to select one of the above responses, but were 
also given the option of leaving it blank; thus there is an implicit sixth "other" category.)  
 Class Level. (a subset of four variables): (1) Mean year in school (1- freshman, 2-sophomore, 3-
junior, 4-senior, 5-graduate)-mean class average response was 3.2. (2) Percentage of freshmen and 
sophomores-mean class average response was 25 percent. (3) Percentage of juniors and seniors-mean 
class average response was 65 percent. (4) Course level (1-lower division, 2-upper division)-mean 
class average was 1.7. 
Marsh (1980) found linear correlations between each of the background variables and the 
evaluation categories; however, out of the 175 relationships found, only very few showed substantial 
nonlinearity and the majority of the evaluation scores (Overall Course, Overall Instructor, Enthusiasm, 
Organization, Interaction, and Workload/Difficulty) showed no substantial nonlinearity with any of the 
background variables. No one background variable was substantially related to even half the evaluation 
scores and the percentage of variance in different evaluation scores which could be explained by the 
entire set of background variables varied dramatically. Furthermore, the evaluation scores that would 
intuitively seem the most subject to bias were not the ones that were best predicted. Marsh claims that 
many might think that high overall instructor ratings would seem more subject to bias than overall course 
rating. The background variables he used explained more than twice as much variance in the Overall 
course category rating then Overall instructor. Another example he highlighted was that four times as 
much variance was predictable in the category Learning than in Instructor Enthusiasm. He concludes that 
if students' evaluations are biased, the bias is not a simple one. 
Marsh (1980) also claims that an inspection of the background variables most related to the 
evaluation scores also destabilized the speculation that the relationship represented a simple bias. The 
difficulty category variable was related to evaluation scores in the opposite direction from what Marsh 
said most assume. Classes rated harder and more difficult, and which required more time spent outside of 





considered a potential bias to students' evaluations was Expected Grade, but Marsh writes that even this 
interpretation is subject to alternative explanations.  
In summary, Marsh’s (1980) study indicated that a variety of variables that many would have 
claimed affected student evaluations of teaching effectiveness do in fact not seem to make much 
difference. Marsh (1980) says that this increases confidence in the continued use of student ratings and 
simplifies their interpretation. Several variables did make some difference; however, only the category 
expected grades was seen as a likely source of bias. Finally, Marsh (1980) found that prior subject interest 
affects the quality of teaching and this effect is accurately reflected in the student ratings as faculty say 
they are more effective teachers when students are more motivated. 
An important factor to take into consideration with studies examining background variables is the 
determination of the definition of background and evaluation items (Marsh, 1980). Price and Magoon 
(1971) reported that a set of 11 background variables explained over 20 percent of the variance in 24 
evaluation items; however , they had labeled categories such as "availability of the instructor," 
"explicitness of course policies," and "classroom atmosphere" as background variables, which all 
contributed to their end results. Most researchers would consider these variables to be part of the 
evaluation of teaching (Marsh, 1980).  
Burton (1975) showed that eight background variables (including GPA, Expected Grade, Class 
Standing, Reason for Enrolling, and Enthusiasm toward the Subject) explained between 8 and 15 percent 
of the variance in instructor ratings over a seven-semester period of time, but indicated that the most 
important variable was student enthusiasm for the subject. Pohlmann (1975) found that nine background 
variables explained over 20 percent of the variance in five rating items; however, course difficulty was 
the rating item best predicted, and it was correlated to a similar item describing the hours a student 
worked on course material outside of class. This shows that the result varies dramatically depending on 





Summarization of TEF’s 
Despite the common criticism of student ratings of teachers, they can be highly reliable in the 
sense that students agree with each other about who the best teachers are, agree with teachers’ peers, and 
make the same judgments on different occasions, and students ratings are relatively immune from biases 
of various kinds (Gibbs, 2010). Heated debates concerning the merits and shortcomings of student’s 
evaluations of teaching, and the evaluation forms used, have been going on since the early 1970’s and 
continue to flourish, despite the many studies conducted and the intense research and international growth 
in their use as the main tool in teacher evaluations at universities (Centra, 1993, Feldman, 1997, Marsh & 
Roche, 1994, 1997, Watkins, 1994)  
Students can willingly tell the difference between teachers they like and teachers who they think 
are good teachers, and the common criticism that student feedback is simply a popularity parade is largely 
unfounded (Marsh, 1987). These observations are based on the use of thoroughly developed and tested 
feedback questionnaires; however, most questionnaires are individually developed by each university and 
are likely to be of doubtful reliability and open to all kinds of biases (Marsh, 1987). Different 
questionnaires are used in different institutions and there is therefore no basis for comparison of the 
quality of teachers between institutions or subjects (Gibbs, 2010). 
Were student rating of teachers considered a useful indicator of comparative quality then there 
would need to be an agreement for everyone to use the same questionnaire, such as the Student 
Evaluation of Educational Quality (SEEQ) (Gibbs, 2010). Several well-developed, reliable, student 
feedback questionnaires have reasonable levels of validity in that scores on scales within the 
questionnaires (involving adding ratings from clusters of similar questions) predict aspects of student 
learning process (such as the extent of studying following teaching), learning outcomes (such as grades) 
and other worthwhile consequences (such as the likelihood of students choosing to study further courses 
with the same teacher). The proportion of variance in such measures of the products of good teaching 





of products, but it is usually high enough to take measures of teaching based on student ratings seriously 
(Gibbs, 2010). An important distinction should be made here between student ratings of the extent to 
which teachers engage in activities that are known to improve learning (such as providing enough prompt 
feedback on assignments), which tend to be reliable and valid, and global judgments of whether teaching 
is “good”, which are open to all kinds of subjective variation in the interpretation of what “good” means 
(Gibbs, 2010).  
Students also change over time in their sophistication as learners, for example in their conception 
of learning (Gibbs, 2010). As students change, so their conceptions of what good teaching consists of 
evolve (Marsh, 1977). Gibbs (2010) claims that what an unsophisticated student might consider being 
good might consist of the teacher providing all the content in lectures and then testing for memory of that 
content, while a more sophisticated student might see good teaching as involving supporting independent 
learning and the development of a personal stance towards knowledge. What unsophisticated students 
want their teachers to do is often bad for their learning and responding to their global ratings uncritically 
is not the way to improve quality. Gibbs (2010) also states that when a survey reports a single global 
rating of the extent to which students think all the teaching over three years is simply good, these very 
different student conceptions of good teaching are muddled together and the average rating is then very 
difficult to interpret. 
Although many studies have investigated the validity of TEF (Feldman, 1977, Horan 1991, 
Onwuegbuzie et al., 2007) there is still some controversy concerning their validty (Onwuegbuzie et al., 
2007). The discussion of what the TEF actually measures (not always teaching excellence some claim) 
still goes on (Onwuegbuzie et al., 2007). Today, however, most universities and researchers agree that 
TEF’s one of the better instruments when it comes to evaluating teacher excellence and by using an 
instrument that gives faculty and administrators a defined number, comparisons between teachers and 
improvements for an individual teacher is easy to measure (Onwuegbuzie et al., 2007). The danger with 





TEF’s as a sample base or investigating the validly of TEF’s must keep in mind (Huemer, 1998). As 
TEF’s also differ from university to university, researchers must ensure that particular TEFs are valid and 
reliable.  
There are probably more studies of student ratings than of all of the other data used to evaluate 
college teaching combined. Although one can almost always find individual studies that support any 
conclusion, for many variables there are enough studies to discern trends. In general, student ratings tend 
to be statistically reliable, valid, and relatively free from bias or the need for control, perhaps more so 
than any other data used for faculty evaluation (Benton & Cash, 2012).  
It is important to keep in mind, however, that student ratings are only one source of data about 
teaching and must be used in combination with multiple sources of information whenever making a 
judgment about all of the components of university teaching. Also, student ratings must be carefully 
interpreted. The source of data should not be confused with the evaluators who use it, in combination with 





Marsh’s Evaluation Categories 
Professor Herbert Marsh has been recognized as the most productive educational psychologist in 
the world, as one of the top 10 international researchers in Higher Education and in Social Psychology, 
and the 11th most productive researcher in the world across all disciplines of psychology (Oxford 
University, 2013). Marsh is a highly cited researcher on ISI’s list of the “world’s most cited and 
influential scientific authors over a sustained period according to a common standard that covers all 
countries and all scientific disciplines”, (http://isihighlycited.com/), one of only a few UK social science 
researchers to achieve this recognition and one of the few anywhere to achieve this distinction in two 
different categories: general social sciences and psychology/psychiatry. 
Marsh is widely published with 350 articles in more than 70 different journals, 60 chapters, 14 
monographs, and 350 conference papers; and co-edits the International Advances in Self Research 
monograph series. In the most important journals in his disciplines over the last quarter century he is the 
most frequently published author in American Educational Research Journal (29 articles) and the Journal 
of Sport & Exercise Psych (21 articles), and second most frequently published author in the Journal of 
Educational Psychology (61 articles). He has a total of 276 journal articles listed in ISI that have been 
cited a total of more than 11,000 times – including 55 articles with at least 55 citations (ISI H index = 55) 
and one article with more than 1,100 citations (www.education.ox.ac.uk, 2013). 
One of Marsh’s major research areas has been that of teaching effectiveness and its evaluation. 
He specifically focuses on theory, measurement, research, and enhancement in the higher education realm 
with a particular emphasis on student evaluation of teaching and relations between teaching and research. 
Due to Mash’s experience and recognition in the field, the researcher has chosen use Marsh’s evaluation 
categories for her own research (see Chapter 3 for an in-depth discussion). Below are a brief definition of 
each of Marsh’s evaluation categories and an elaboration of what students are actually evaluating in each 





According to the QS World University Rankings by Subject 2012 (Mathematics), Stanford 
University has been ranked no. 3 in the world. The list of rankings is based on Academic reputation, 
employer reputation and citations per academic paper. Stanford University has created A Framework for 
Effective Teaching at Stanford (SUHTL), which all faculty members are advised to consult. In the 
introductory pages of the handbook, Stanford University faculty that “Contrary to popular belief, teachers 
are made, not born”. Whilst teaching is certainly an art, it also is a set of skills that can be learned, just as 
writing or public speaking are abilities that can be developed. They therefore argue that accomplished 
teachers can always improve and every new teacher has the chance to be great (SUHTL, 2013).  
“At the least, this means that by reading about the theories and approaches we discuss in this 
handbook, you can learn how to do a very good job in the classroom” (SUHTL, 2013). 
The handbook urges each member of faculty to address the specific challenges of teaching in 
their own field by talking to their colleagues, reading about teaching in their subject, reflecting on their 
own experiences, and watching carefully those who already know how to teach the discipline well. In the 
sections below, describing Marsh’s individual evaluation categories, the advice and recommendations 
from the SUHTL are frequently referred to. The proven record of Stanford’s excellence, especially in the 
mathematics department, was the main reason the researcher gathered the majority of teaching advice 
from their hand book.  
Instructor Enthusiasm 
Instructor Enthusiasm: The instructor's display of enthusiasm, energy and ability to hold student 
interest while making valuable presentations (Marsh, 1977).  
An enthusiastic person is someone who literally is inspired by a powerful force. In the literature 
on enthusiastic teaching, the word usually means “stimulating,”  “animated,” “energetic,” or “mobile’ 





enjoyment, interest, or approval”. Enthusiasm is a valuable quality for anyone, regardless of the kind of 
work one does. Most would agree that an enthusiastic classroom environment is a more interesting and 
stimulating place to be than in a dull or stolid environment (Sanders & Gosenpud, 1986).  
The available research on enthusiastic teaching suggests a positive relationship between teacher 
enthusiasm and student achievement (Sanders & Gosenpud, 1986). In his research, Cruichshank (1980) 
found that, all other things being equal, a teacher who presents material in an animated and stimulating 
manner will have students who achieve better on tests than a teacher who does not. Other researchers 
have tested attention retention in college students after experiencing presentations from “static” speakers 
and “dynamic” speakers. In the study, static speakers were asked to read from a manuscript, using no 
gestures, have no or little direct eye contact, and keep vocal inflection to a minimum. Dynamic speakers 
were encouraged to present from memory, with extensive use of gesturing, have frequent eye contact, 
vocal inflection and animation. The students were then asked to grade each speaker and amount learned in 
the session. The mean score of the students who heard the dynamic speaker was significantly higher than 
those who heard the static speaker. The results from the study indicate are that energy level and 
enthusiasm displayed not only contributes to retention, but to attention (Sanders & Gosenpud, 1986). 
In a review of research on enthusiastic teaching, Rosenshine (1970) identified behavioral 
components of enthusiastic teaching. He classified them into two categories: high inference and low 
inference variables. High inference variables measured behaviors that required considerable inferring 
from what was observed or heard in the classroom. This included variables such as mobility, animation, 
energy or expressiveness. Low inference variables measured those behaviors that required an observer to 
classify teacher movements into objective categories, such as, words per minute, amount of gesturing, or 
movements per minute. Rosenshine found that high ratings on both categories of variables, as measured 
by independent observers, related positively to measures of pupil achievement. Rosenshine concluded that 
animated teacher behaviors also may serve as secondary reinforces. That is, hearing or seeing an energetic 






Breadth: The presentation of a broad background encompassing alternative approaches to the 
subject (Marsh, 1977). 
Ball and Bass (2003) write that teachers, at any level, must be adept at interpreting concepts for 
learners. This competence requires knowledge of how mathematical topics are connected, how ideas 
anticipate others, what constitutes a valid argument, and so on. Significantly, Ball and Bass noted that the 
subject knowledge needed for teaching is not a watered down version of formal mathematics, but a 
serious and demanding area of mathematical work. There is no doubt that a mathematics instructor needs 
a deep understanding of the subject he is teaching, but it is equally important that he possesses the breadth 
needed as well (Davis & Simmt, 2003).  
Most innovation happens between boundaries and in between disciplines and knowledge domains 
and so it is a key ingredient of competitive advantage but it also tells us why it can be challenging to 
achieve (Carlile, 2004). One can think about a knowledge domain similar to the way one thinks about 
prospecting for oil: How expansive a territory in which to search (breadth) and how far down to drill 
(depth). The wider one searches and the deeper one drills, the better the chances is of finding what you 
search for. The only problem with this analogy is that knowledge domains are not flat surfaces 
(Weinburg, 2008).  
Weinburg (2008) defines a person possessing depth of subject matter knowledge as someone who 
possesses in-depth knowledge about a topic, can separate the fringe from the central, can see the forest for 
the trees, and possesses knowledge organized in interconnecting networks of meaning and significance. 
Marsh (1977) defines breadth of subject matter knowledge as possessing enough mathematical knowledge 
to provide students with a few different approaches to the subject. The gap between knowing X and using 
X to think about Y is deep and wide, something that has been demonstrated in practically every subject 





In the sections above, PCK has been defined as knowledge about ideas, about how to build 
procedural proficiency and how to extend and challenge student ideas (Shulman, 1986). It is knowledge 
about how to make the multiple decisions about tasks, classroom resources, discussions, and actions that 
feed into or arise out of the learning process about a specific mathematical problem. Teachers with 
limited PCK tend to structure teaching and learning around discrete concepts instead of creating wider 
connections between facts, concepts, structures, and practices. PCK have also been described as 
knowledge of links between the most regularly taught topics in one’s subject area and the most useful 
form of representation of those ideas, the most powerful analogies, illustrations, examples, explanations, 
and demonstration. In a word, the ways of representing and formulating the subject in many different 
ways, to be able to approach the problem from many different angles, to make it comprehensible to 
others. I.e., to possess breath within one’s subject (Anthony & Walshaw, 2012; Shulman, 1986).  
An instructor’s ability to prepare effective lessons and to respond perceptively and flexibly to the 
multitude of difficulties that pupils encounter with the course mathematics is dependent on the 
instructor’s own depth and breadth of understanding of the topics involved and his or her own powers of 
mathematical thinking, as well as more general pedagogical skills and understandings (French, 2003). It 
would seem that having a broad knowledge of the subject one teaches consists of having a deep 
understanding of the subject but also an understanding the surrounding terrain (Schulman, 1986).  
Organization 
Organization: The organization of the course, course materials, and class presentations (Marsh, 
1977). 
The role of a teacher in modeling and applying organizational skills in class is essential for the 
academic success of a student and its impact should not be taken lightly (SUHTL, 2013). A few 





perspectives as their data source, Crumbley, Henry, and Kratchman (2001) reported that for 530 
undergraduate and graduate students 87.3% identified teacher preparation and organization as important 
for learning. Results also indicated that graduate students, in contrast to undergraduate students, placed an 
even stronger emphasis on a structured classroom environment when identifying key components of good 
teaching (Onwuegbuzie et al., 2007).  
The OED (2012) defines organized who “make arrangements or preparations for (an event or 
activity); arrange systematically; take responsibility for providing or arranging, for example: organize 
lessons in a planned way”. Being organized in a classroom is the same as coming prepared to a lecture 
and course with appropriate material and planned presentations (Marsh, 1977). An instructor who plans 
ahead in preparing a lecture by analyzing its audience, generating an outline, carefully choosing examples 
and learning activities as well as re-writing the material after evaluating its outcome is an organized 
lecturer (Indiana University Teaching Handbook, 2013). 
Whether faculty members are designing a new course or preparing to adopt an existing course in 
the curriculum, they will find it helpful to begin their course preparation by clearly defining what they 
expect their students to have learned by the end of the course or section. Clear communication is key 
when setting the scene as students can many times find the course expectations confusing and as a result 
they might not perform as well as they could have. Instructors should put together course materials, or 
select new ways of presenting course materials, that serve the learning outcomes they have chosen 
(SUHTL, 2013). 
In the beginning of each course, an instructor should clearly discuss with the students what the 
most important information is that they should study and remember from the course. Instructors should 
also be clear about what the most important ideas are and what important skills students should develop. 
To as great extent as possible, instructors should try to be as specific as possible. Learning outcomes 





prioritize. Instructors should, of course, take into account practical considerations such as what can 
realistically fit into a course of x credits and what the department expects from the course. They should 
also consider their own strengths and experiences as a teacher. It may take several rounds of teaching and 
revising a course before an instructor feel confident about their ability to achieve all of the goals they 
initially set. It is important to listen to student feedback after each course given and allow room for 
personal growth and development. Instructors should focus on the essential learning outcomes first, with 
an eye to facilitating desired learning whenever possible (SUHTL, 2013). 
Another important part of the organization of a course is to prepare the course outline. An 
instructor who is organized and structured should carefully consider the points below (SUHTL, 2013).  
 Choose the Course Readings: Most instructors do not follow the selected main textbook to the 
full, but choose to gather their material from several sources; however, most students prefer some 
textbook that integrates the course for them, as long as it is reasonably well-written. Since 
students are often confused by contradiction between textbook and lecture, it is important to 
emphasize the plan of the course, why it is useful, and how they can best integrate lecture and 
textbook when studying. If a general textbook is chosen, it’s even more important to consider 
how your readings relate to each other and the lectures. 
 Create an Order for the Course Topics: Whatever topics chosen to be part of the course and in 
whatever order of appearance, they need to be structured so that student learning builds on itself. 
The order of topics chosen should complement and support the development of the key ideas and 
skills that students are working to master.  
 Class Activities Design: The teaching style chosen by the instructor; traditional lecturing, 
meaning making, student support or any of the many sub categories, will be important for each 
lecture structure.  Although, for many reasons (class size being one), lecturing might seem to be 
the natural mode for university courses, it can encourage passivity in students. Instructors relying 





way is to include short discussion periods in every class, or to schedule occasional days of 
discussion only.  Instructors could also invite guest lecturers or schedule field experiences that 
could provide special insight into some of the topics. There might exist educational films that do 
a particularly good job of covering a topic. Some of the content coverage could be delegated to 
peer-instruction, in which students, through careful group research and presentations, teach their 
peers. Research has shown that students often achieve the highest level of information retention 
and comprehension when they have taught the material themselves.  
 Weekly Course Calendar: Deciding on a week-by-week sequencing of topics, readings, 
assignments, and examinations can provide valuable structure to the students, but instructors 
should be consider leaving some flexibility in the outline for student feedback as well as 
unforeseen complications.  
 Get Feedback: Once the course line is set, it is always advisable to get a second opinion. This 
could come from a colleague or a student who has perhaps taken the course previously. They 
should check that there enough material to challenge the students intellectually and sustain their 
interest as well as being open to student suggestions. They should also comment on the 
connection between the lectures, readings, and assignments. The major themes of the course 
should be apparent and stand out and there should be a sense of intellectual movement for 
students to develop new skills and capabilities?  
Interaction 
Interaction: The freedom students felt in interacting with the instructor and the value of these 
interactions (Marsh, 1977). 
When university lecturers and instructors are asked what part of their teaching responsibilities 
they most enjoy, their response almost always describes some aspect of their student relationship. These 





a classroom discussion come alive. Whatever it is, positive interactions with students often remind 
instructors why they first chose to become teachers and scholars (SUHTL, 2013). Today’s vast literature 
regarding student- teacher relationships provides sizable evidence that they are crucial for students’ 
development and progress (Hamre & Pianta, 2001).  
It is important for instructors to assume that all of their students belong in their classroom, and it 
is important that each of the students knows that the instructor believes this. Students often trust an 
instructor’s judgment about their ability. A simple encouragement can launch a student’s passion and a 
simple criticism may devastate a student. The idealized notion of an excruciatingly critical yet brilliant 
and inspiring professor is more fiction than reality. Lecturers will best inspire their students with a 
balance of encouragement and constructive criticism (SUHTL, 2013).  
Building relationships and interactions with students means that teachers have to meet students 
where they are, attempting to understand them, and so developing connections with them. In doing so, 
instructors need to find the good in their students right from the start. All students possess positive 
characteristics and attributes; however these may not always become apparent from the start (SUHTL, 
2013). To make these important student connections, teachers may have to refocus and sharpen their 
lenses for thinking about students, especially when they have known students only in a negative light 
(Milner, 2011). 
A sensitive approach to working with students can save instructors from many future problems. If 
they phrase questions and criticism carefully, they can generally avoid defensive or hostile responses. By 
being supportive, encouraging, and respectful of their student’s ideas, they may be able to correct wrong 
answers or point out weaknesses without acting discouraging or unforgiving. Lecturers should always 
show students the courtesy of being listened to and respond to their answers when they offer an idea. 





Lecturers also need to be careful about teasing or sarcastic humor, since these are all too easily 
misinterpreted (SUHTL, 2013). 
Even the most carefully prepared instructor cannot anticipate the unique consequences of each 
combination of instructor and student personalities, backgrounds, and goals. Occasionally conflicts do 
arise between teacher and student. These can be charges of poor instruction, irregular or unfair grading, 
deviation from announced procedures about course requirements, and the use of nonacademic criteria in 
computing grades. Most of these problems can be avoided and circumvented by carefully formulating, 
communicating, and following classroom policies, especially regarding grading; however, should a 
problem arise, there are ways of dealing with it in a calm and professional way. Discussions with the 
student should always be the first step. Most conflicts can be worked out straightforwardly at this stage. If 
the instructor anticipates the discussion being particularly difficult or confrontational, he or she may want 
to invite an independent party, such as a colleague or another member of the teaching team. Most students 
feel that they are being heard, and will respond positively to such discussions if there’s an independent 
party there to advise (SUHTL, 2013) 
When arguments erupt in class, or when a student makes an inflammatory comment, the role of 
instructors is to preserve the learning environment. They need to maintain a safe environment for all 
students, which means preventing the debate from turning into a prolonged attack on either individual 
students or groups with whom a student might identify. It also means keeping cool and staying respectful 
if a student offer challenges; this preserves students’ trust. Instructors should remain calm and 
nonjudgmental at all times no matter how agitated a student becomes. They should avoid using their 
authority as a teacher to simply claim superior knowledge or logic. Although in some instances this might 
be true, it will almost never convince students and it discourages their active engagement with the ideas. 
Instructors should never get into a power struggle with a student. Any retaliation to a student’s 
provocation is likely to be viewed as an abuse of power, and it discourages the student from continuing 





avoid making issues out of a small incidents. Good teachers use conflict in the classroom as an 
opportunity to productively further their teaching goals. An argument can be used to illustrate an 
example, to clarify the material taught, to model critical thinking skills, to foster open-mindedness, and 
even increase students’ trust in them. By turning something negative in to a learning experience students 
will be encouraged to interact and participate and it fosters a good classroom culture (SUHTL, 2013).  
Interactions with students mean sometimes listening to their excuses of non-existing work. This 
can prove to be a challenging path for instructors to wander down and they need to be careful how they 
handle such situations. Instructors who are too lenient might find some students, who do hand in work on 
time, getting upset and feeling as though they are being treated unfairly. It also fosters a culture where 
lateness is accepted. In contrast, adopting a too strict attitude in which, for example, late work is given an 
extremely low grade, may result in students feeling they are being punished unfairly and so lead to 
feelings of resentment and anger. Neither extreme approach furthers a culture of open intrecation. No 
single policy is perfect. Inevitably, some deserving students will be unfairly punished for life’s 
inconveniences and some manipulative students will be unfairly rewarded for creative excuses. The best 
approach for any university instructor is to have a policy, let the students know about it at the beginning 
of each course, and retain the right to be accommodating if special circumstances support it. There are 
methods instructors can adopt to allow students to feel partly included and give them some flexibility to 
use at their discretion, e.g., one “grace day” for a single major assignment or one missing assignment if 
assignments are frequent. Instructors can adopt a standard grade penalty for late assignments, strict 
enough to encourage assignments to be handed in on time, but not so harsh that it discourages students 
from turning in work at all. Sometimes a student’s excuses push the boundaries of credibility or backlog 
assignments as each due date comes around, especially during examination times. In these cases, 
instructors should try to have a conversation with the student about their concerns. For example, most 
students would agree that one-half of a letter grade per day late is probably a just and fair punishment for 





Above all, instructors should try to have compassion for their students. Life’s small and larger 
distractions and disasters do get in the way, especially for students, whose lives are intensively and 
densely scheduled. A little consideration and understanding from the instructor makes the student feel that 
there are values in their student - teacher interactions and that encourages further involvement, 
communication, participation and contribution in class (SUHTL, 2013).  
 Learning 
Learning: The extent to which students encountered a valuable learning experience (Marsh, 
1977). 
Being in the same room with an instructor and hearing the instructor say something is not 
equivalent to learning it. Students must engage the material to retain it. Therefore, the material needs to be 
prepared carefully enough for students to be able to do this. A lecture should be designed with the 
student’s perspective in mind. What is the state of students’ current knowledge, assumptions, biases, and, 
perhaps, misconceptions about the topic? In planning the lecture, an instructor will need to find a way to 
build on the knowledge the students bring, and also provide a means for students to reflect upon their 
biases and misconceptions (Indiana University Teaching Handbook, 2013).  
A lecture will provide students with a greater opportunity to learn if the instructor follows a 
number of guidelines about the style and clarity of presentation. This will allow students to take on board 
the material and retain and learn it more thoroughly. The following bullet points have been recognized by 
students as desirable traits for lecturer to provide good and thorough learning for students (Indiana 
University Teaching Handbook, 2013).  
 Speaks clearly and loudly enough to be heard. This may seem obvious but undoubtedly all 
instructors may once or twice have sinned against this prescription. Instructors should talk as 





 Speaks slowly. Some instructors tend to speak more rapidly when nervous, and this makes many 
lectures difficult to follow. Many instructors may not notice how fast they are speaking unless it 
is pointed out or they hear themselves on tape.  
 Avoids distracting mannerisms, verbal tics like “ah” or “you know,” straightening your notes or 
tie, etc. Students may find this distracting. 
 Provides an introduction. Lecturers should begin with a concise statement, something that will 
preview the lecture. Give the listeners a set or frame of reference for the remainder of the 
presentation. Refer to previous lectures. Attract and focus attention. They should, perhaps ask a 
broad question or take a survey of opinions to help draw student attention to their presentation.  
 Presents an outline. Write it on the chalkboard, whiteboard, or a handout. Lecturers should then 
refer to it as they move from point to point in their lecture.  
 Emphasizes principles and generalizations. Research suggests that these are what people really 
remember—and what lecturers probably really want to teach.  
 Repeats the main points in two or three different ways. Students may not hear it the first time, or 
understand it, or have had time to write it down. Include examples or concrete ideas. These help 
both understanding and remembering. Use short sentences.  
 Stresses important points. This can be done with the tone of voice. It can also be done explicitly, 
e.g., “Write this down”; “This is important”; “This will be on the test.” Students find this 
guidance helpful. It is not always immediately clear to them what is more important and what is 
less.   
 Pauses. Give the students time to think, and to write.  
 Changes activities frequently. The average adult attention span is 15 to 20 minutes, so changing 
activities several times during a lecture can open up different ways of learning. Many activities 
provide a change of pace: stop and ask questions; have the students discuss a point with one or 





minutes; or have them work a practice problem using a method you have presented in the lecture. 
By adding a “change up” to the lecture, the instructor can revitalize the students’ attention and 
allow them to re-focus with renewed attention several times in one meeting, rather than just at the 
beginning.  
Examinations 
Examination: Student perceptions of the value and fairness of graded materials in the course 
(Marsh, 1977). 
At heart, grading is an exercise in professional judgment based on a student’s knowledge and skill 
set. Few issues have created more controversy among educators (and students) than those associated with 
grading and reporting student learning. Many debates have taken place and multitudes of studies have 
been conducted on the subject and yet precise prescriptions for best practice remain mysterious. Grades 
must always be based on clearly specified learning criteria. Those criteria should be rigorous, challenging, 
and transparent. Grades based on specific learning criteria have direct meaning; they communicate what 
they were intended to communicate (Guskey, 2011).  
Many older, and some younger, students grew up in classrooms where their performance was 
judged against that of their peers. For them, a grade of C didn't mean they had reached step 3 in a five-
step process to mastery or proficiency. It meant "average" or "in the middle of the class." Similarly, an A- 
grade didn’t necessarily indicate that much learning had taken place. It simply meant that they had done 
better than most of their classmates. Because some students experienced such norm-based grading 
procedures as youngsters, they see little reason to change them. But there's a problem with this approach: 
grades based on students' standing among classmates tell us nothing about how well students have 
learned. In such a system, all students might have performed miserably, but some simply performed less 






Instructors should devise a plan for evaluation procedures when the course is in the planning 
stages. If they are working with teaching assistants or colleagues, expectations of evaluation methods to 
be used should be discussed and centralized and a decision on the proportion of the final mark each 
assignment, quiz, etc., will comprise should be made. A clear policy for missed or failed midterms and 
late assignments should also be decided up on in advance. Some flexibility should exist in handing in 
assignments etc. late, but a set policy allows the instructor to insist that there will be no other exceptions.  
Once the ground rules have been set out explicitly, instructors should take the earliest opportunity 
to make their students aware of these policies. Communication of expectations, and how the instructor 
plans to measure students’ progress in achieving the goals of the course, should take place at an early 
stage. If possible, an explanation of how the evaluations process and marking procedures should also be 
provided. Good planning and clear explanations will prevent student confusion—and possibly anger—
later on.  
Accurate records should be kept for the evaluation of each student throughout the course. Such 
records will make it easier for the instructor to justify and/or reevaluate a student’s final grade if 
necessary. Keeping track of all elements that will be included in the final grade, including attendance, 
participation, and out-of-class meetings, as well as grades for any examinations and assignments, makes 
the process as fair and unbiased as possible.  
It’s a good idea to make a graph of the distribution of grades on each quiz or assignment. This 
graph will tell the instructor at a glance how the students are doing and will also reveal the most frequent 
scores and the middle of the scoring range. These statistics are informative for students who are 
concerned about how they are doing with respect to the rest of the class but, even more importantly, the 
distributions will make it easier for the instructor to see how good the evaluation method was. Uneven or 
badly skewed distributions suggest a poor testing method. Instructors who plot similar distributions for a 





where there is a trend toward improvement in the students’ performances. An individual student’s grades 
can also be plotted this way, making it easier to assign a final letter grade. 
Occasionally students will dispute a test score or a final grade. In that case, it’s important to give 
the student a fair hearing. Instructors may have added incorrectly, overlooked work, or not been able to 
decipher the writing on a test, or simply missed something. If, on the contrary, the grade should still hold, 
most students appreciate an explanation of how the grade accords with the policies the instructor set forth. 
The clearer the records are, the easier it will be to reexamine and justify the grades set. If an instructor 
should, for whatever reason, offer to remark an assignment or examination, it is a good idea to have 
students explain carefully whatever problem they see in the grade, then ask them to leave the graded work 
with the instructor. Not only does this give time sufficient time for the instructor to look it over existing 
records, but it also gives the oftentimes upset student a chance to calm down. Most students will accept a 
given grade, as long as the arguments behind it are clearly outlined and defined.  
Assignments  
Assignments: The value of class assignments (readings, homework, choice of exam etc.) to the 
course (Marsh, 1977).  
SUHTL (2013) offers the following advice for designing fair and unbiased assignments such as 
homework, midterm examinations and end of course examinations. 
Not only do assignments allow an instructor to know how much students have learned, it also 
provides an excellent opportunity for more learning to take place, by reinforcing course material or by 
requiring students to use or think about what they have been thought in a new way. Any assignment or 
test should be designed with primary course objectives in mind and should cover material from all 
components of a course (sections, lectures, textbooks, etc.) if it is an end of course examination, or cover 





Students should be told in advance, preferably at the beginning of the course, what kinds of 
homework assignments and examination will be given in a course. As some students may have access to 
old assessments, it is probably only fair to give all students some sample copies of at least one previous 
examination. The structure of an assignment will directly influence how students prepare and study for it. 
For this reason, the format and frequency of your testing will directly influence what and how much 
students learn. If your tests will demand a deep knowledge of the ideas discussed in class, students are 
likely to respond accordingly. There is some evidence that frequent (although not excessive) testing can 
enhance student learning as well as provide information on student progress. In this case, returning 
examination promptly and going over the assignments or examinations with students will maximize the 
benefits of frequent testing and feedback.  
Depending on what course the lecturer is giving, different types of examinations might be more 
or less appropriate. The examination format chosen should be based on the learning outcomes the lecturer 
wants to test. Choosing the right format for the course gives the students a fair and reasonable chance of 
showing what they have learned through the semester/quarter.  
Certain standards apply to all examination formats and good examinations are written in clear, 
straightforward language, so that all students can understand what the lecturer is asking them to 
demonstrate knowledge of. Good assignments or examinations do not call for skills, understanding, or 
vocabulary that are not central to the course. This goes for the structure of assigned homework as well. 
Good tests are an appropriate length for the assessment period. For example, a home work set mid-course 
should not take up too much time for students who also have assignments for other courses to complete.   
For a more formal assessments, such as a mid-term or and end of term examination, the problem 
set should be of graduated difficulty. The first problem, at least, should be one that builds confidence, so 
that nervous students do not become ruinously flustered at the outset. In designing any assessment, the 





An unbiased examination should fairly represent the material of the testing period. A test can 
easily fall prey to “primacy” and “recency” effects, where some material from the beginning and end of a 
given testing period is overemphasized and other material, underemphasized. Such examination will not 
accurately test students’ knowledge, and it is likely that students will recognize this.  
Once the questions are written, more practical concerns should be considered such as arranging 
the examination on the page and structuring the outlay in a stylistically simple, clean, and un-crowded 
layout. If spaces are left for short answers or essays, a lecturer should recognize that the amount of space 
left is often interpreted by students as the length of the answer sought. It is always wise to ask an 
experienced colleague or a TA to look it over. A fresh set of eyes can often point out ambiguities and 
typos that the designers do not see. Poorly written questions and typos are discouraging to students, who 
trust that careful thought and attention have been put into how they are being evaluated.  
Difficulty  
Difficulty: The relative difficulty and workload of the course, and the pace of presentations (Marsh, 
1977).  
Marsh and Dunkin (1992) and Marsh & Roche (2000) have both provided a theoretical rationale 
for workload as an important aspect of effective teaching. Their research claims that workload that is seen 
by students to be far too much or far too difficult is, almost by definition, imposed without due 
consideration of their abilities and prior learning. Similarly, if the pace is too fast, the material is unlikely 
to be absorbed and so student learning suffers. Overloaded students will often find it difficult to 
experience success within the subject and/or course. They are also likely to receive little or no 
reinforcement, and may be forced to adopt ineffective learning strategies that reduce their ability to 
understand and generalize from the specific learning context. Equally, if the workload is too light and 
success is achieved too easily, students may lose interest and not value such learning. Research has shown 





challenge and commitment (Marsh, 2001). In 2000, Marsh & Roche demonstrated research results that 
agreed with the above and showed a small positive overall relation between workload and other TEF 
items. Marsh & Roche also reported a nonlinear component whereby TEFs increase as workload 
increases to an optimal level, then flattens out, and finally declines for very high levels of workload. 
Although Marsh and Roche (2000) were the first researchers to provide this demonstration of 
nonlinearity, the results were consistent with existing theory and have since then had important practical 
implications for effective teaching (Marsh, 2001). 
Whether a faculty members are designing a new course or preparing to adopt a standardized 
curriculum, they will find it helpful to begin their course preparation by clearly defining what they expect 
their students to have learned by the end of the course or section. They should carefully balance the 
desired learning outcome with the level of difficulty required (SUHTL, 2013). They should consider the 
topic and level of their course, and ask themselves:  
• What is the most important information, facts and other kinds of core knowledge students 
should learn and remember from this course?  
• What are the most important ideas, theories, approaches, perspectives, and other broad themes, 
in the designated field that students should understand after taking this course?  
• What are the most important skills, such as laboratory skills, problem-solving skills, creative 
skills, writing skills, etc., that students should develop in this course (SUHTL, 2013)?  
As mention in sections above, some faculty with end-of-course TEF’s in mind may find it 
tempting to design simple and undemanding courses (Huemer, 1998). Surveys with faculty have shown 
that a high percentage admits excluding particularly difficult material for the students in an effort to 
achieve a higher rating (Huemer, 1998).  Some university faculty members, especially those not on 





1986). To avoid designing and delivering such courses, if ever in doubt, and to clarify what materials are 
essential, instructors can talk to upper-division students and to faculty members whose courses follow 
theirs in a major. If the curriculum is already established, instructors may use previous syllabi or talk to 
previous instructors to find out what has historically been considered essential and in the course (SUHTL, 
2013). 
Each instructor should envision their ideal learning outcomes for the students taking their course. 
Some may focus more on breadth of knowledge, imagining their students fielding a broad variety of 
questions within the field (as an instructor of an introductory course might), whereas some may care more 
about depth of knowledge, imagining their students deep in the trenches of a specific research problem or 
creative project. Whatever the desired outcome, faculty must carefully and objectively consider the 
variety of intellectual and practical challenges their students realistically are able to face head-on and 
conquer (SUHTL, 2013). Demanding too much of students, or trying to put too much context into a 
course can often result in students learning less. It can leave the students feeling overworked and that an 
unfair demand has been placed upon them in proportion to the credit received (Grubb, 1999).  
Overall Instructor/Overall Course  
Overall Instructor/Overall Course: “A single evaluation item asking; what is your overall rating of the 
instructor/course (Marsh, 1977)"  
The two items “Overall Instructor” and “Overall Course” are collected from a single evaluation 
question and do not consist of a summary of the questions concerning the course or the instructor. It is a 
means for students to evaluate the course as a whole, above and beyond expressing their opinions about 







Higher Education in the United States and Sweden 
Higher education, also referred to as tertiary education, third stage, third level, and post-
secondary education, is the educational level following the completion of a school providing a secondary 
education. Both in the United States as well as Sweden, tertiary education includes universities as well as 
colleges, technical training institutes, community colleges, nursing schools, research laboratories, centers 
of excellence, and distance learning centers. Both countries include undergraduate and postgraduate 
education as a part of higher education, while vocational education and training beyond secondary 
education is known as continuing education in the United States (European University Institute, 2012). 
Although there are many similarities between the two education systems in Sweden and the United States, 
there are also some distinct differences. The similarities between the two systems make them comparable 
to some extent (European University Institute, 2012); however, it is important to thoroughly understand 
the differences when drawing conclusions from academic research. The section below includes a brief 
history of higher education in both countries as well as description of both systems and higher education 
demographics 
Growth of Higher Education in Sweden 
The first university founded in Sweden was Uppsala University in 1477 with a mission to educate 
the priesthood for the church. During the 16th century no other universities were established due to 
political unrest in the country. In the 17th century, Sweden achieved a degree of political power and 
prominence throughout Europe, resulting in the need for government officials who resulted in the need of 
government officials that could represent Sweden in other countries within Europe. A decision to expand 
the higher education was made and in 1668 Lund University was founded as a result. Lund University, 
being situated in the south, is located much closer to the other European countries. Lund began to focus 





entrance requirements became standardized and enforced. One of the university acceptance requirements 
was an entrance examination that all applicants had to pass (Högskoleverkets Website, 2012). 
In the 19th century, the need for more universities became clear, and so in the end of the 19th 
century two new universities were established: Stockholm University (1878) and Gothenburg’s 
University (1891). The two new universities’ focus was on the natural sciences. The need for more 
educational institutions continued to grow throughout the 19th and 20th centuries and new research 
greatly expanded the institutions of higher education, especially during the cold war era. Today, a large 
number of higher education institutions have been established and the population of students has 
witnessed an enormous growth. Regional colleges grew around Sweden to meet government goals stating 
that all Swedes were entitled to a free and easily accessible education (Högskoleverkets Website, 2012).  
Higher Education in Sweden today  
All (but one) Swedish institutions of higher education fall under the jurisdiction of the Ministry of 
Education and Research. Sweden has a total of 14 universities and 22 higher education institutions 
(högskola) whose principal is the state. In addition, there also exist about ten private education providers 
(European University Institute, 2013).  
In Sweden, a PhD is not required for appointment as a Junior Lecturer at university; however a 
PhD degree is required for postdoctoral research and normally for appointment as Senior Lecturer and 
Professor. There exists a single career track from Adjunkt to Senior Lecturer and from Senior Lecturer to 
Professor. A PhD graduate or Postdoctoral Fellow can in some instances also be appointed to a position 
as Senior Lecturer, without having been Adjunkt first. In 1999, Sweden introduced a competence 
promotion system. This means that once appointed to a permanent position (Adjunkt or Lecturer) one is 
eligible to apply for promotion to Senior Lecturer or Professor on the basis of individual research 





Promotion to any level is based on peer judgments about the competence of the individual. It is 
necessary for all faculty to document their academic research and teaching skills in order to apply for 
promotion. Most of the teaching skills are evaluated by using various types of TEFs. Promotion can only 
be granted within the same academic discipline and is locally managed; each institution is responsible for 
the assessment of applications from their own staff. Promotion can of course also be granted when 
applying for a position in open competition at another institution. There are many temporary lecturer 
positions and these are not eligible for the same competence based promotion rules. Many faculty start off 
with a temporary position in the initial days of their career and are then encouraged to apply for a 
permanent position in open competition with other applicants (European University Institute, 2013).  
All academic positions require both research and teaching; however, the ratio between the two 
depends on seniority. The recommended teaching time is approximately nine hours per week for 
academic teachers, but many do more. It is expected that both Professors and Lecturers teach at all levels, 
i.e., both undergraduate and graduate classes. It has been widely noted, and for a long time, that academic 
faculty feel that they do not have enough time for research. Financial cuts have reduced personnel at 
universities and at the same time the administrative duties for faculty has increased. On an average 
university faculty work around 49 hours per week. Financial cuts also mean that institutions are 
dependent on their successful researchers, who are able to attract research grants. In other words, 
excellent researchers are valued more than excellent teachers due to the difference in financial income 
they provide for the University. The institutions themselves also rely on external funding from private 
companies. It should be noted that there are no tuition fees in Swedish Universities as all education is free 
and so universities in Sweden do not have that income to rely on, unlike many other institutions around 





Growth of Higher Education in the USA  
The first university to be established in the British colonies of America was Harvard University,  
established in 1636 as “…a true product of the Wars of Religion….” (Bradford, Hagglund & Lancashire, 
2008). Shortly after, two additional post-secondary institutions were founded; William & Mary (1750), 
and Yale (1701). Both institutions were established as adjuncts to their churches (Bradford et al., 2008). 
During its first hundred years Harvard evolved from strict Calvinism to Puritanism, which 
reflected the more secular and commercial elements of its community, whereas William and Mary 
maintained its formal ties to the Church of England. William and Mary did not begin offering collegiate 
instruction until the 1740s (Bradford et al., 2008). Yale University was quite different from the other two 
institutions in that it embraced change as “…it preserved and cultivated the sectarian zeal of the 
Reformation era into the middle of the eighteenth century” (Geiger, 2005, p. 39, in Bradford et al., 2008). 
While each of the first three universities faced various difficulties during this period, each received 
financial support from their respective colonies. Studies at these early versions of the institutions 
consisted of classical languages and a grounding in the three basic philosophies of Aristotle: ethics, 
metaphysics, and natural philosophy or science. Applicants to each University had to demonstrate some 
knowledge of Latin, Greek, and arithmetic, as a form of an early acceptance process. Upon graduation, 
almost two-thirds of graduates during the 17th century Harvard entered the ministry (Bradford et al., 
2008). 
During the first quarter of the 19th century, the evolution of higher education in the United States 
was chaotic. The Universities of Maryland and North Carolina lost their state support. Princeton and 
William and Mary entered a period of decline, while Harvard, Yale, Brown, and Union entered a period 
of growing strength. College enrollments grew faster than the rate of population and, during this period, 
leaders and citizens were asking fundamental questions: Who owns the colleges? What is the mission of 





existed in some places and the student riots precipitated a decline at Princeton and William and Mary. 
Harvard endured during this period; however, North Carolina forfeited public support. This period saw 
the beginning of the strains that colleges and universities in the United States suffer from to this day: the 
ambiguous mix of public function and private control (Bradford et al., 2008).  
The following hundred years brought a variety of changes to the landscape of higher education in 
the United States. The expansion of the West brought missionaries who founded religious colleges. 
Eastern colleges catered exclusively to the professional class and therefore left out practitioners of 
industry and commerce, who were the ones transforming the American economy at that time. After the 
Civil War the new generation created institutions and studies that complemented education in the classics. 
Pennsylvania, Michigan, Maryland, and Ohio all set up agricultural colleges. Women were finally 
admitted into the more than forty new women’s institutions, and free African Americans were admitted 
into Lincoln University (Pennsylvania) in 1854 and into Wilberforce University (Ohio) in 1856. The 
Morrill Land Grant Act of 1862 formalized a connection between Universities and the state, where new 
institutions would see funding at first from the state and then later from the federal government. Due to 
this, annual federal funding initiated the most dynamic era of growth for American universities and by 
early 1900, the standard American university could be defined as it is today: only high school graduates 
could enter and students would then receive two years of general education followed by two years of 
advanced or specialized courses. Doctoral training was available in minimum five separate departments at 
the university and was led by PhD’s. Professional schools became an alternative educational path 
(Bradford et al., 2008). 
By 1915, the ten largest universities in the United States had approximately 5,000 students. 
During the great war, another transition period in higher education took place, which saw the shift of 
emphasis from elite education to mass education, with elite education defined as for students who are full 





education for part-time or commuting students, who seek applicable knowledge to prepare for 
employment in technical or semiprofessional positions (Bradford et al., 2008).  
During the thirty years following World War II, higher education in America experienced another 
period of expansion with a focus on standardization. In 1944, the G.I. Bill was passed to support the many 
returning soldiers. During this period, the proportion of young people attending college tripled from 15% 
to 45%; undergraduates increased by five times, and graduate students by nine times. In 1975, enrollment 
in higher education was over 11 million for the first time and stayed relatively stable after that. The 
following 20 years saw enrollment growth of only 20%. In 1975, approximately 55% of all university 
enrolled students were male; in 1995, 55% of all university enrolled students were female. The 
relationship between the federal government and universities also changed: support for graduate research 
was capped in 1968, and then the funding for infrastructure and graduate education was mostly phased 
out. Although the last decade of the 20th century saw an increase in public criticism, enrollment remained 
at a steady increase (Bradford et al., 2008). 
Higher Education in the USA today  
In 2007/2008, the United States had 4,352 degree-granting universities and colleges, varying 
greatly in quality and prestige. Of these, 653 were public institutions offering a four-year curriculum and 
roughly 120 of these were research universities (Digest Education of Statistics, 2009). The information 
that follows pertains mainly to the research universities. 
The federal government plays a limited role in United States higher education, except for United 
States service academies. The federal government does not directly regulate universities, although it can 
give federal grants to them and in such way insert some influence. The United States university system is 
decentralized with the states retaining power over public universities and colleges. Private universities are 





accreditation. This is a system in which the universities have developed independent agencies that rate 
academic programs on such things as the publishing records of their faculty and quality of their libraries. 
Non-accredited institutions are broadly perceived as lacking in quality. Public universities are both 
publicly and privately funded, and students pay tuition fees that are much higher than those common in 
Europe. Tuition and fees payments from students and families are the major source of revenue for most 
institutions. Many universities,however, both public and private, are also supported by donations 
(European University Institute, 2013).  
The entry position to the United States academic system is that of Assistant Professor. Staff can 
move directly from PhD Researcher to Assistant Professor, although scholars often work as Instructor or 
hold a temporary postdoctoral position first. Assistant professorships are advertised and applied for in 
open competition, and the position is generally untenured, although in most institutions the term “tenure-
track position” is used. This means that candidates can obtain tenure after a probationary period of around 
six to seven years. At the end of this period, based on the accomplishments in the areas of teaching, 
research and service, the candidate is promoted to Associate Professor and receives tenure, a position that 
generally provides employment for life. The individual universities oversee their own evaluations and 
promotions. TEFs play some part in this evaluation. In general around 50% of Assistant Professors obtain 
tenure and are promoted to Associate Professor after the sixth year. Based on continued accomplishments, 
an Associate Professor can be promoted to Full Professor. On average a candidate is awarded the title Full 
Professor after serving around five years as Associate Professor. Promotion to the position of Full 
Professor requires the faculty member to demonstrate significantly more accomplishments beyond those 
that were required to gain tenure. Research in the United States is mainly measured by number of articles 
in peer reviewed journals. Teaching time varies depending on title. An Assistant Professor lecturers for 
about 9-12 hours per week whereas a full Professor seldom lecturers for more then 3-6 hours a week. 






On average, the time that elapses between entering graduate school and attaining the rank of Full 
Professor in a United States university is approximately 17 to 20 years. Promotion can also be gained 
through open competition, usually at another institution. A scholar's value on the academic market is very 
much based on his/her research output and less so on teaching abilities (European University Institute, 
2013).  
Higher Education Demographics 
On the surface, the higher educational system of the United States and Sweden have a great deal 
in common. For instance, as shown in Table 3, many of the majors and special programs available for 
study at institutes of higher education in both the United States and Sweden are not only comparable, but 
the same. Both Sweden and the United States offer public and private institutions with coed, or mixed-
sex, instruction; however, the United States also offers single-sex education which are something Sweden 
has forgone. Although similarities may at first seem apparent, such is not always the case when examined 
more closely. An example of this exists in the Degree Equivalents/Levels row of Table 1. Though 
different names appear in the United States column as opposed to the Swedish column, both countries 
have similar degree levels. A Bachelor of Arts/Sciences in the United States, for instance, is the 
equivalent of a Filkand in Sweden; however , both education systems are more complicated than the 
information found in this row would indicate (Bradford et al., 2008).  
The higher education system in Sweden is divided into three separate levels: 1) First level, 2) 
Second level, 3) Third level. To be able to move to the next level, all areas of the previous level must be 
completed. Both first, second and third levels are in themselves divided in to two sub levels, offering 
students a choice of degrees (Högskoleverket, 2012).  
The first level includes two parts: 1) University Diploma two years, 120 higher education credits 





levels: 1) Master’s Degree I, 1 year and 60 higher education credits, 2) Master’s Degree II, 2 years and 
120 higher education credits. The third level includes two parts; 1) Licenciate, 2 years and 120 higher 
education credits and 2) PhD’s, 4 years and 240 higher education credits. A full time semester at a 
Swedish university is considered to be worth 30 education credits. An academic year consists of two 
semesters (Högskoleverket, 2012). 
Table 1  Academic Progress in Sweden 
Swedish degrees 
Level 1 i) University Diploma Two years, 120 higher education credits 
ii) Degree of Bachelor Three years, 180 higher education credits. 
Level 2 i) Master’s Degree I One year and 60 higher education credits. 
ii) Master’s Degree II Two years and 120 higher education credits. 
Level 3 i) Licentiate Two years and 120 higher education credits. 
ii) PhD Four years and 240 higher education credits 
The United States has a similar tiered program, set up with some differences. As described in 
Table 2, students can obtain an Associate of arts/Science degree after completing 60 credit hours of lower 
division classes. This typically takes two years to complete. A Bachelor of Arts/Science degree requires a 
total of 120 credit hours (typically four years to complete) with 60 credit hours of lower division classes 
and 60 credit hours of upper division classes. A Master of Arts/Science degree requires anywhere from 
30-49 credit hours, depending on the program, which can take one to two years to complete. The 
Doctorate or Ph.D. program is 60-80 credit hours with a completion time of two to three years. The 
United States academic year consist of three semesters. A fulltime semester is considered to contain 12 – 
15 credit hours (Bradford et al., 2008).  






Level 1 Associate of Arts/Science 60 credit hours lower division, two years 
Level 2 Bachelor of Arts/Science  120 credit hours (60 upper/60 lower), four years. 
Level 3 Master of Arts/Science  30 - 49 credit hours, one to two years. 
Level 4 Doctorate (Ph.D)  60 - 80 credit hours, two to three years. 
As noted in Table 3, there are a total of 61 universities, colleges and independent program 
providers within the Swedish higher education system (Högskoleverket, 2012). The United States, on the 
other hand, has more than 1700 public and over 2400 private institutions of higher education (Bradford et 
al., 2008).  
Though there is a vast difference between the two countries, the educational institutions’ main 
responsibility in both nations is to provide students with an undergraduate and postgraduate education and 
to interact with the surrounding community. There are, however, a number of differences between the 
education systems in the two countries. Sweden recently converted to a new system of counting credits 
(i.e., the Bologna Process). Full-time studies are forty weeks with 1.5 credits given per full time study 
week. This totals to sixty credits a year. Each course individual credit will be determined based on the 
work load required to fulfill course objectives (Högskoleverket, 2012). The United States has two 
separate measurements of credits. The first, the semester system, allows students to take a 16-week course 
with credits dependent upon the number of contact hours there are in a week. The second, the quarter 
system, allows students to take a shorter period (11 weeks), with longer contact hours per week (Bradford 
et al., 2008). 
The Bologna process, used in Sweden, came to life in 1999 and this new process has as its goal a 
unification of the way credits are counted in Europe.. The reforms were necessary for universities in 
Europe to be compatible with the universities in the United States and Asia (The Bologna Process 





Table 3 shows specific elements of comparison between the United States and Sweden, and gives 
a perspective of both the similarities and differences between the systems (Bradford et al., 2008).  
Table 3 Higher education institutions comparison in Sweden & the United States 




Art, Business, Communication, 
Computers, Education, Engineering, 
Health, Hospitality, Science 
Art, Business, Communication, 
Computers, Education, Engineering, 
Health, Hospitality, Science 
Degree 
Equivalents/Levels 
Associate of Arts/Science (AA/AS) 
Bachelor of Arts/Sciences (BA/BS) 




Magister I & II 
Licensure/ Ph.D. 
Public/Private Both available Both available 
Number of 




61 public & private 
Average Education 
Costs 
Tuition ranges from $1,000 to more 
than $25,000 per tuition year. 
Purchase of books and living costs 
Tuition is free 
Purchase of books and living costs 
Funding Public – funded by Federal & State 
Gov’t, Military, Corp Partnerships, 
Foundations, Trust, Donations  
Private – funded by Federal & State 
Gov’t, Military, Corp Partnerships, 
Foundations, Trust, Donations, 











Oversight Governance Public – Board of Governors (controls 
accountability and academics) and the 
State Legislature (controls budget)  
 
Private – Board of Regents (controls 
accountability and academics) 
Public and Private – Swedish 
National Agency for Higher 
Education (i.e., Högskoleverket) 
Textbook Use Optional per Instructor Optional per Instructor 
Syllabi Used Yes, required Yes, required 
Grading System Letter scale with plus/minus system to 
give GPA value 
A = 4.0 A- = 3.75  
B+ = 3.25 B = 3.0 B- = 2.75  
C+ = 2.25 C = 2.0 C- = 1.75  
D+ = 1.25 D = 1.0 D- = 0.75 
Three level scale 
 
V.G (Pass with distinction) 
G (Pass) 
U (No Pass) 




Lecture is still the most prominent 
method used in the classroom. Also 
used: mixed mode, interactive, 
distance education, online. 
Lecture is still the most prominent 
method used in the classroom. Also 
used: mixed mode, interactive, 
distance education, online 
Philosophy behind 
Educational System 
Both the concept of application and 
research important to institutes of 
higher ed. Historically research was 
the priority. 
Both the concept of application and 
research important to institutes of 
higher ed. Historically teaching was 
the priority. 





Higher Education Differences 
There are other differences between the two countries that could have an effect on student rating of 
teachers. First, the minimum age of a Swedish university student is 19 as Swedish students do not finish 
their equivalent of high school until that age; however, it is not unusual for a student to be much older 
before enrolling. Sweden has a culture of mature students; they are even given preferential entrance to 
programs, and they today make up about a third of all students enrolled at universities and colleges in 
Sweden (www.uhr.se). In the United States, students usually start university at the age of 18 (Grubb, 
1994). Some researchers (Gibbs, 2010) have offered a word of warning about students’ abilities to 
“judge” instructors and TEF categories. They claim that students’ young age and inexperience hinders 
them from accurately assessing who possesses good pedagogical and subject skill and that students tend 
to grade more highly teachers they like, regardless of how “good” they are. There exists an ongoing 
discussion on what students are qualified to fairy and truly evaluate capably (Huemer, 1998). Some are 
saying that students are not mature, or skilled enough, to evaluate an instructor’s knowledge of the subject 
or his teaching approaches whereas other researchers disagree and claim that there is no-one better to 
evaluate such factors then the students themselves. There does seem to be a consensus, however, that 
graduate student ratings are more “truthful” than undergraduates due to age and maturity (Huemer, 1998). 
In contrast to students in the United States, Swedish students are not required to take any general 
classes before focusing on their minor or major. This means that no students study mathematics unless 
they are enrolled in a mathematics program or a program which requires a certain level of mathematical 
knowledge such as Physics or engineering (www.uhr.se). Instructors are more likely to receive higher 
ratings in classes where students had a prior interest in the subject matter (Marsh & Dunkin, 1992, 1997), 
or were taking the course as an elective. Although the level of the student is generally unrelated to student 






Contrary to practice in the United States, Swedish universities are free for all citizens. In fact, 
Swedish students receive economic help from the Swedish National Board of Student Aid (CSN). Every 
student is entitled to 12 semesters of allowances and loans, totaling 2,230 SEK per week (September 
2012: 339 USD) for full-time studies. Allowances are usually 699 SEK per week (September 2012: 106 
USD) with loans covering the rest. The limits for loans and allowances may be substantially increased 
under certain circumstances, and are generally very accessible and liberal. Student loans are available to 
all Swedish students under the age of 50. Overall, the cost for a Swedish university student is their 
personal living costs and the cost of course literature (CSN.se, 2013). The United States has, in contrast, 
one of the most expensive higher education systems in the world. In 2012-13, the average cost of annual 
tuition in the United States ranged from $3,131 for public two-year institutions (community colleges) to 
$29,056 for private four-year institutions. The most expensive university, in terms of tuition and fees 
alone, is currently Columbia University in New York, at $47,246, according to the United States News 
and World Report (2012). Free tuition and financial support in Sweden means a potential greater variety 








CHAPTER 3- METHODS 
Data Set 
The primary resources for answering the research questions were student teacher evaluation forms 
(TEFs) completed at the end of mathematics courses at different universities. Almost all universities and 
teachers are today either expected or required to use these forms at the end of each course and they are 
typically used in an official capacity by administrators and faculty (Onwuegbuzie et al, 2004).  
There are today over 4,350 degree-granting universities and colleges in the United States, varying 
greatly in quality and prestige. Of these, about 650 are public institutions offering a four-year curriculum 
and roughly 120 of these are research universities (Digest Education of Statistics, 2009).  
To select a sample of universities in the United States, a ranking list of the top 100 United States 
mathematics departments were used and an email asking for data was sent to all universities in the 
beginning of April 2013 (Appendix A).  The list used was provided by the annual survey published in 
U.S. News and World Report (http://grad-schools.usnews.rankingsandreviews.com/best-graduate-
schools/top-science-schools/mathematics-rankings). By sending out the request to a large number of 
departments, the researcher hoped to receive sufficient responses to provide an appropriate data set on 
which to complete the analysis required for the research questions. 
Each year, U. S News ranks professional school program in a variety of disciplines, including 
mathematics. The rankings are based on two types of data: expert opinions about program excellence and 
statistical indicators that measure the quality of a school's faculty, research, peer surveys and students. 
The data are generated from surveys of administrators at more than 1,250 programs and more than 13,000 
academics and professionals. To gather the peer assessment data, and create the list “top 100 universities 
to study mathematics within the United States”, deans, program directors, and senior faculty are asked to 
judge the academic quality of programs in their field on a scale of 1 (marginal) to 5 (outstanding). 





Schools in the rankings that are based solely on a 5.0 peer assessment score (which includes mathematics) 
are numerically ranked down to a peer assessment score of greater than or equal to 2.0. Schools with 
scores beneath 2.0 are listed in alphabetical order as Rank Not Published. Extended rankings and details 
on each discipline's ranking methodology can be found with the ranking tables on the U.S. News website 
(http://grad-schools.usnews.rankingsandreviews.com). The researcher sent out an email out to all top 100 
University mathematics departments on this list asking for data for her research.  
Sweden has a total of 14 universities and 22 higher education institutions (Högskoleverket, 2012) 
whose principal is the state. In addition, there also exist about ten private education providers (European 
University Institute, 2013). In Sweden, a total of ten institutions offer BSc and MA’s in mathematics and 
an email was sent to all of these institutions (Appendix B).    
In universities where the mathematics department was large, with more than 50 members of academic 
staff, the researcher asked for more than one evaluation form. The researcher also requested that the 
response rate (n) for each evaluation should be greater or equal to 15. In reality; however, 25 out of 27 
forms collected had n ≥ 20. The reliability of a TEF varies depending upon the number of raters. 
Generally, the more raters, the more reliable or dependable are scores based on those ratings. In fact, 
Cashin & Benton (2012) argue that a class with 15 -34 students has a reliability of 0.87 with a standard 
error of measurement of 0.16, if the TEF is well-designed. 
A total number of 7 Swedish universities (70% response rate) and 23 United States universities (23% 
response rate) responded positively to sharing their data with the researcher. Two of the Swedish 
Universities used evaluation forms with no scalable item questions at all. These two universities used 
only open ended questions, and so their data was not included in the study.  
Method of data collection 
An introductory email was sent out to the chair of department (CoD) at each of the respective 





study. The CoD is the best person to provide an overview of staff and staff teaching performance, as well 
as the person eligible to allow data to be shared outside the department and university (Kane et al., 2004).  
The email asked the CoD to provide the researcher with the course receiving the highest overall rating in 
the last academic year.  
Email is today a predominant component of initial contact (Seidman, 2006) and it does have its 
advantages as an introduction, compared to a phone call or an in person request, as the CoD can read 
through the request in his or her own time. The initial email clearly stated who the researcher was, what 
university she is enrolled at as well as provided a reference from the research sponsor(s). It did so to 
enable the respective CoD to check the validly of the request and minimize the risk of the research request 
being ignored due to doubt of reliably. Due to the work load that university faculty members are under 
and the volume of similar requests the CoD may receive each semester, the researcher recognized that the 
initial email request might have been forgotten, lost in the email inbox due to the sheer volume, or simply 
ignored.  If no reply was received after the initial email, a second email was sent out approximately two 
weeks after the original, and a third approximately one week after the second. As advised by Seidman 
(2006), all initial contacts were directly made by the researcher and not via a third party. 
Universities typically combine the individual feedback forms received from each student to produce 
an aggregated summary of the student feedback. The rating process used is often determined by 
universities applying numeric values to each question on the TEF, as well as calculating an “overall 
grade” (Onwuegbuzie et al, 2004). Ideally, the classification of “highest rated” would be determined by 
such a grade; however, not all universities used such a ranking and tracking system. In any case where 
there was not a clear path to determine the “highest ranked instructor”, the researcher asked department 
chairs if the could identify a member of staff who they knew received consistent excellent or outstanding 





The entry position to both the Swedish and United States academic system is Assistant Professor, 
although scholars often work as instructors or hold a temporary postdoctoral position first (European 
University Institute, 2013). When the researcher asked for the highest average class evaluation received 
by the top mathematics teacher, the researcher was referring to a member of the faculty with the entry title 
assistant professor and upwards; however, the title lecturer was also accepted. No teaching assistance, 
TA’s, were included in the sample. 
Once all evaluation forms had been collected, the researcher went through each form and categorized 
each question under one of Marsh 8 + 2 evaluation categories (see Appendix C). Each question was 
placed under the most appropriate category and the average results written in as a fraction of the 
achievable score. This way, all question scores were converted to a 0 – 1 scale. Each university had a 
different form, with different number and type of questions. By categorizing each question under one of 
Marsh evaluation categories, similar summarized scores were achieved, allowing the researcher to 
compare the universities to each other.    
In the cases where the university had calculated an average value for each question, their mean value 
per question was used. In the cases where the university had NOT calculated an average value for each 
question, the researcher applied a number to each answer option and so calculated the mean value. These 
means were identified in two different ways.  
(i) If the answers on the form were given in numeric scale, such as: “How would you rate the 
course on a five grade scale? 5 being the highest and 1 being the lowest”, the average 
instructor rating was retrieved by simply calculating an average numeric value for each 
question, ranging within the scale 1.0 – 5.0.  
(ii) In the case of a university using Likert-scale answers on their evaluation forms, the researcher 
retrieved the mean value by allocating numeric values to each answer, similar to the structure 





hours” was given six separate answer options. Agree strongly, agree moderately, agree 
slightly, disagree strongly, disagree moderately, and disagree slightly. The researcher then 
calculated the average vale by assigning the value 1 – 6 to each question, with 6 given to the 
highest positive answer.  
The total numbers of replies for each question is then multiplied by the given value and the sum is 
divided with the number of answers, retrieving a mean value in the range 1.0 – 6.0. These are standard 
procedures for universities using Likert-scale answers when calculating averages (Onwuegbuzie et al, 
2004).  
To be able to compare mean values between different institutions, the individual means were then 
converted to a decimal number ranging from 0-1, giving each question a weight. See Table 1 for a sample 
calculation. 
Table 4 Sample Calculations for weight calculation of Marsh’s evaluation categories 





4.5623 5.00 4.5623/5.00 0.9124 
5.6135 6.00 5.6135/6.00 0.9355 
 
If a student had answer N/A or N/R, the evaluation form usually showed the percentage ticking that 
box. None of those numbers where included in this research.  
Background variables  
TEFs provide a tool for collecting detailed information about both the course and course lecturer that 
is used in an official capacity by university administrators and faculties to (i) facilitate curricular 





future and current students as they select courses (Onwuegbuzie et al., 2007). The result of the TEFs are 
sometimes accessible for students and faculty members; however, they are seldom published and 
available for others (Onwuegbuzie et al., 2007). Due to this, many universities declined the request to 
provide information and many placed a limit on the amount of information they were prepared to share 
(e.g. name of lecturer, age, gender, course lever etc.).  
A few researchers have looked at the relationship between a comprehensive set of background 
variables and student evaluation of college teaching (Marsh, 1980). An important issue is the careful 
determination of what appropriate background variables are and what are really evaluation items (Marsh, 
1980, Marsh & Overall, 1979).  
Marsh (1980) found that no one background variable has been substantially related to even half the  
evaluation scores, and the percentage of variance in different evaluation scores which can be explained by 
the entire set of background variables varied dramatically from study to study. Marsh (1979) stresses that 
results about relationships between evaluation categories and background variables are naturally 
dependent on what you choose to categorize as a background variable and what you determine to be part 
of the evaluation categories.  Table 5 displays Marsh’s (1980) definition of evaluation scores and 
background variables to differentiate between questions. The researcher used Marsh’s definition for this 
dissertation. 
Table 5 Evaluation Items vs. Background variables 
Evaluation Items Background Variables 
Instructor Enthusiasm  Level of Interest in the Subject Prior to This Course 
Learning  Overall GPA. 
Overall Instructor  Number of enrolled students in the class 
Overall Course  Teacher Rank 





Breadth  Expected Grade 
Difficulty  Reason for Taking the Course 
Organization  Class Level (freshman, sophomore, junior, senior, 
graduate etc.  
Interaction  Teacher Gender 
Assignments  No. of years teaching experience 
  
If a question on a TEF was defined as a background variable rather than belonging under and 
evaluation category, that question was simply ignored and the information not used in the research. 
Examples of such questions were: 
 I am satisfied with my achievements during this course. 
 How would you rate your own (student’s) effort in this course? 
 How many hours each week did you spend on this course outside of class/lab/recitation? 
 I expect my grade in this course to be: 
 The amount of effort I put in this course can be rated as: 
 The amount of effort needed to succeed in this course is: 
 Your class level is: 
 Your reason for taking this course is: 
 What grade do you expect in this class? Is that a fair grade in your opinion? 
 I am majoring in the department offering this course. 
The background variable Expected Grade has previously been considered a potential bias to students' 
evaluations, and although some research has found it to be a bias against Overall Instructor or Overall 





After discussions with universities in both Sweden and the United States, it soon became clear that 
many universities were not comfortable with sharing data that could potentially identify the lecturer, such 
as teacher rank, teacher gender, no. of years of teaching experience etc. Due to this, the researcher 
decided to NOT include any background variables in the analyses.  
Data analyses  
The first two research question were answered by using the average grading for each TEF question to 
work out an average score for each of Marsh’s eight categories. Each question on the TEF was analyzed 
and categorized under one of Marsh (1977)’s categories;  
 Instructor Enthusiasm: The instructor's display of enthusiasm, energy and ability to hold student 
interest while making valuable presentations.  
 Breadth: The presentation of a broad background encompassing alternative approaches to the 
subject.  
 Organization: The organization of the course, course materials, and class presentations.  
 Interaction: The freedom students felt in interacting with the instructor and the value of these 
interactions.  
 Learning: The extent to which students encountered a valuable learning experience.  
 Examination: Student perceptions of the value and fairness of graded materials in the course.  
 Assignments: The value of class assignments (readings, homework, etc.) to the course.  
 Difficulty: The relative difficulty and workload of the course, and the pace of presentations.  
Some TEFs asked the students to provide an overall rating for the instructor and of the course and 
whenever this is the case; these items were recorded separately from the categories above.  






 Overall Course: A single evaluation item asking "What is your overall rating of the course?” 
Marsh (1977) originally included the overall instructor, and overall course rating question, as part of 
his enthusiasm dimension; however, in later studies (1979 and onwards) he kept them separate. Bosshardt 
& Watts (2001) suggested that this conclusion reflect Marsh’s belief that the evaluation of overall 
teaching effectiveness is not simply a composite created from other, more specific TEF items, but it is, in 
fact, its own factor. The researcher adopted Marsh later approach for the dissertation by treating Overall 
Instructor and Overall Course and two individual evaluation categories. 
The statistical software program used in the dissertation was SPSS. The program is a comprehensive 
set of data and predictive analytics tools for business users, analysts, statistical programmers and graduate 
students. The software provides tools that allow users to view summarized data, formulate hypotheses for 
additional testing, and carry out procedures to clarify relationships between variables, create clusters, 
identify trends and make predictions. SPSS is the program used in HUDM 5122, which is a recommended 
course for PhD students. Due to its advantages and the simplicity of the program, SPSS was used as the 
analytical tool over other options such as excel or STATA. 
The first research question was investigated by looking for correlations between any two of Marsh’s 
categories. Curtis (2008) wrote that most statistical problems involve determining the relationship of a 
particular characteristic of interest, or response variable (usually denoted with a y), and one (simple 
regression) or more (multiple regression) predictor variables or covariates (usually denoted with x1; … ; 
xp). Most often, the response variable y-axis assumed to vary randomly around its mean, where the mean 
is some function of the predictor variables. More precisely, the response variable is assumed to have the 
following relationship: Yi = f(x1; … ; xp) + εi , where εi is typically assumed to have a symmetric 
distribution (often a normal distribution with mean zero and variance σ2) around zero. Researchers call 





question, the researcher used SPSS to run such single and multiple general regressions, with such 
assumptions, between Marsh’s evaluation categories to check for correlation and potential interactions.  
The second research question was answered by using the mean rating score for each evaluation 
category to work out an overall score (0 – 1) for each of Marsh’s categories, to check if any category 
stood out as particularly significant. 
Finally, the third research question was answered by using the methods used for RQ1 and RQ2, but 






 CHAPTER 4 - RESULTS 
Research Question 1 
Do excellent university mathematics lecturers have any common characteristics with each other? 
Simple Regression Models for the Evaluation categories 
A simple liner regression with continuous variables was run and the correlations and significance can 
be found in Table 6. Person’s correlation coefficient was used to judge correlation.  
Table 6 Research Question 1: Simple Correlations between Marsh’s evaluation categories 
Correlations 
Pearson Correlation, 
Sig.   (2-tailed) 
Instructor 
Enthusiasm 





















Sig.   .112 .001 .000 .000 .004 .107 .026 .000 .003 











Sig.     .012 .167 .007 .011 .062 .996 .001 .001 
Organization R     1 .458
*




 .136 .120 
Sig.       .032 .532 .921 .002 .014 .518 .603 





Sig.         .097 .149 .448 .536 .028 .007 









Sig.           .002 .322 .012 .000 .000 







Sig.             .088 .002 .000 .038 
Assignments R             1 .345 .305 .487
*
 
Sig.               .175 .158 .034 
Difficulty R               1 .474
*
 .118 
Sig.                 .047 .675 
Overall 
Instructor 
R                 1.000 .652
**
 
Sig.                   .001 
Overall 
Course 
R                   1 
Sig.                     
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
  There are many ways of judging strong and weak correlation (Curtis, 2008); however Judd, 
McClelland & Ryan (2009) suggests that Pearson’s correlation should be categorized as: 





 │r│ ≥ 0.75  Strong correlation 
 0.5 ≤│r│< 0.75  Strong/Intermediate correlation 
 0.25 ≤│r│< 0. 5 Intermediate/Weak correlation 
 0 < │r│< 0.25  Weak Correlation 
 │r│ = 0  No relation  
Table 7 shows all strong (│r│ ≥ 0.75) simple correlations that were significant at the 0.01 level. 
The findings reveal six separate strong correlations in which between 65.3% – 56.4% of the variance (R
2
) 
in the dependent variable can be explained by the independent variable. All correlations are positive. 
Table 7 Research Question 1: List of strong simple correlations between Marsh’s categories 
Variables Significant 




Instructor Enthusiasm/Interaction 0.01 0.808 0.6529 
Instructor Enthusiasm/Overall Instructor 0.01 0.810 0.6561 
Breadth/Overall Instructor 0.01 0.753 0.5670 
Breadth/Overall Course 0.01 0.791 0.6257 
Learning/Overall Course 0.01 0.751 0.5640 
Examinations/Overall Instructor 0.01 0.793 0.6288 
 
Table 8 shows all strong/intermediate (0.5 ≤│r│ < 0.75) simple correlations that were significant 
at the 0.01 and 0.05 level. There are sixteen separate strong/intermediate correlations in which between 
55.5% – 72.2% of the variance (R
2
) can be explained by the dependent variable. All strong/intermediate 
correlations were positive. 
Table 8 Research Question 1: List of intermediate simple correlations between Marsh’s categories 
Variable Significant 




Instructor Enthusiasm/Organization 0.01 0.683 0.4665 
Instructor Enthusiasm/Learning 0.01 0.722 0.5213 
Instructor Enthusiasm/Examination 0.01 0.641 0.4109 
Instructor Enthusiasm/Difficulty 0.05 0.555 0.3080 
Instructor Enthusiasm/Overall Course 0.01 0.649 0.4212 





Breadth/Learning 0.01 0.610 0.3721 
Breadth/Examinations 0.05 0.601 0.3612 
Organization/Assignments 0.01 0.588 0.3457 
Organization/Difficulty 0.05 0.567 0.3215 
Interaction/Overall Course 0.01 0.609 0.3709 
Learning/Examinations 0.01 0.617 0.3807 
Learning/Difficulty 0.05 0.565 0.3192 
Learning/Overall Instructor 0.01 0.717 0.5141 
Examinations/Difficulty 0.01 0.677 0.4583 
Overall Instructor/Overall Course 0.01 0.652 0.4251 
 
Finally, significant at the 0.05 level the research found an intermediate/weak (0.25 ≤│r│ < 0. 5) 
correlation between three separate set of variable pairs, as seen in table 9. 
Table 9 Research Question 1: List of  weak/intermediate simple correlation between Marsh’s categories. 
Variable Significant 




Examinations/Overall Course 0.05 0.467 0.2181 
Assignments/Overall Course 0.05 0.487 0.2372 
Difficulty/Overall Instructor 0.05 0.474 0.2247 
 
None of the other relationships found (0.01 ≤│R│ ≤ 0. 477) were significant at either 0.01 or the 0.05 
level.  
Multiple Regression Models for the Evaluation Categories 
Results of a search for multiple correlations between the significant relationships found above, and 
for interesting correlations, appear in table 10. The three main categories tested were Overall Instructor, 
Overall Course and Learning. These choices reflected the researcher’s desire to see what categories most 
impact an excellent instructor and what factors are most important in predicting student appreciation of a 
course as a whole. In models where the categories Overall Instructor or Overall Course were included as 
an independent variable, a second regression was sometimes performed where these were removed from 















Breadth, Examinations, Instructor Enthusiasm 0.904 0.818 0.015 (Yes) 
1i Overall 
Instructor 
Breadth, Examinations, Instructor Enthusiasm, 
Learning, Overall Course 
0.938 0.880 0.024 (Yes) 
1ii Overall 
Instructor 
Breadth, Examinations, Instructor Enthusiasm, 
Learning, Overall Course, Difficulty, Interaction 
0.989 0.978 0.075 (No) 
1iii Overall 
Instructor 
Breadth, Examinations, Instructor Enthusiasm, 
Learning 
0.933 0.871 0.003 (Yes) 
2 Overall Course Breadth, Learning 0.833 0.695 0.003 (Yes) 
2i Overall Course Breadth, Learning, Interaction, Overall Instructor 0.761 0.579 0.146 (No) 
2ii Overall Course Breadth, Learning, Interaction, Overall 
Instructor, Examination, Assignments 
0.982 0.964 0.029 (Yes) 
2iii Overall Course Breadth, Learning, Examination, Assignments 0.983 0.966 0.000 (Yes) 
3 Learning Overall Course, Overall Instructor 0.777 0.603 0.000 (Yes) 
3i Learning Overall Course, Breadth, Overall Instructor, 
Difficulty, Instructor Enthusiasm, Examinations 
0.933 0.870 0.174 (No) 
3ii Learning Overall Course, Overall, Difficulty, 
Examinations 
0.969 0.940 0.001 (Yes) 
 
The best model for predicting Overall Instructor is 1i, using Breadth, Examinations, Instructor 
Enthusiasm, Learning and Overall Course. By adding the intermediately correlated independent variables 
to the strongly correlated variables, a better model results. Although the p-value for the model increases 
from 0.015 to 0.024, the variance explained in Overall Instructor increases by 6% when Learning and 
Overall Course was added. The R- value for model 1i is higher than any of the individual correlations 
Overall Instructor had with the independent variables (R = 0.938 vs. Breadth (0.453), Examinations 
(0.641), Instructor Enthusiasm (0.808), Learning (0.717), Overall Course (0.652)). 
The best model for predicting Overall Course is 2iii, where the strong and intermediate/weak 
correlations were used. Model 2iii is a strong model with 96.6% of all the variance in Overall Course 
explained by Breadth, Learning, Examination and Assignments. The model also has a p- value of 0.000, 





The best model to predict a student’s overall Learning experience is no. 3i. Learning is strongly 
correlated with Overall Instructor and moderately correlated with Breadth, Difficulty and Overall 
Instructor.  
Partial Correlation  
Partial correlation tests were run for all significant models in Table 10 and the result displayed in 
table 11. These were 1, 1i, 1iii, 2, 2ii, 2iii, 3, 3ii. Each of the individual variables was tested for 
significance and the result displayed in table 11.   






















1i Breadth 0.707  0.076 (No) 2iii Examinations -0.297  0.475 (No) 
1i Examinations -0.212  0.649 (No) 2iii Assignments 0.527  0.180 (No) 
1i Instructor 
Enthusiasm 
0.503  0.250 (No) 3i Overall 
Course 
0.504  0.249 (No) 
1i Learning 0.357  0.432 (No) 3i Overall 
Instructor 
0.417  0.352 (No) 
1i Overall 
Course 
-0.296  0.520 (No) 3i Breadth 0.033  0.944 (No) 
2iii Breadth 0.019  0.965 (No) 3i Difficulty 0.073  0.877 (No) 
2iii Learning 0.934 0.931 0.001 (Yes)      
 
The proportion of variance in Table 11 is the proportion of variance in the dependant variable 
accounted for by each independent variable after controlling for the other independent variables in the 
model. The only model with independent variables significant above and beyond the other independent 
variables was 2iii. The independent variable Learning is significant for Overall Course above and beyond 
Breadth, Examinations and Assignments. With R = 0.934 it explains over 93% of the variance in Overall 
Instructor.  
Structure & Format vs. Persona 
Dividing Marsh categories into two overall sets, Structure & Format and Persona, the researcher 
allocated the existing categories as follows: 
 Persona: Instructor Enthusiasm; Breadth, Interaction, (Overall Instructor) 





The researcher wanted to look for correlations and relationships in areas where different skill sets are 
needed. Structured and organized individuals might not necessarily be good presenters, very enthusiastic 
or interact in an excellent way; however, it is not unreasonable to assume they are well prepared, have 
clear expectations and promptly return graded material such as exams, essays and homework. Palmer 
(1997) describes a teachers’ persona as their ability to connect with their students, and to connect students 
with the subject. He also includes teachers’ actions in the classroom, their ability to own their 
presentations and other learning methods, their ability to display their PCK, and so seven of Marsh’s ten 
evaluation categories were placed under either the headline Persona or Structure & Format. Overall 
Instructor can be considered as part of the Persona category whereas Learning and Overall Course were 
not included in either.  
When each category was checked against the overall Learning experience, the results in Table 12 
emerged. 





Independent Variables R R
2
 Significance 
4i Learning Persona: Instructor Enthusiasm; Breadth, 
Interaction 
0.812 0.659 0.011 (Yes) 
4ii Learning Persona: Instructor Enthusiasm; Breadth, 
Interaction, Overall Instructor 
0.862 0.743 0.017 (Yes) 
5 Learning Structure & Format: Organization, 
Examinations, Assignments and Difficulty 
 
0.936 0.875 0.000 (Yes) 
6 Learning Overall Course, Overall Instructor 0.777 0.603 0.000 (Yes) 
 
All models in Table 12 have a strong correlation (│r│ ≥ 0.75) Models 5 and 6 are significant at α 
= 0.01 level and 4i and 4ii at the α =0.05 level. Apparently; however, students value Structure & Format 
more when predicting their overall learning experience compared to the professor’s persona and personal 
attributes as defined the categories above. In fact, 87.5% of all variance is explained by the independent 
variables Organization, Examinations, Assignments and Difficulty in model 5. 
As Structure & Format provides the most significant model in terms of predicting the overall 
learning experience, each independent variable was also tested for partial correlation, and the results 





Table 13  Research Question 1: Partial correlations for model 5 
Model No.  Dependent variable Partial Correlation Proportion of Variance  Significance 
5 Examinations 0.604 0.365 Yes 
5 Organization 0.837 0.701 Yes 
5 Assignments -0.359  No 
5 Difficulty -0.155  No 
 
The proportion of variance in Table 13 is the proportion of variance in explained in learning 
accounted for by each of the independent variables after controlling for the other independent variables in 
the model. Examinations and Organization were both significant above and beyond the other variables 
with over 70% of the variance explained by Organization.   
Non-Linear Models 
Finally, a non-linear model test was conducted for Difficulty vs. Learning, Difficulty vs . 
Examinations, Difficulty vs. Assignments, Difficulty vs. Overall Instructor and Difficulty vs. Overall 
Course as previous research has indicated that such a relationship exists. This test compares the linear 
model to a quadratic model and also looks in to see if the change in correlation between the two models is 
significant. 
Table 14  Research Question 1: Linear vs. Quadratic Models 
Model Equation DV Correlation Variance by 
Model 









Quadratic Learning 0.626 0.392 5.150 0.19 (Yes) 
8 Linear Examinations 0.677 0.458 
No 
13.544 0.002(Yes) 
Quadratic Examinations 0.704 0.496 7.372 0.006 
(Yes) 
9 Linear Assignments 0.345 0.119 
No 
2.03 0.175 (No) 
Quadratic Assignments 0.348 0.212 0.632 0.405 (No) 








0.769 0.592 10.874 0.001 
(Yes) 
11 Linear Overall Course 0.118 0.014 
No 
0.184 0.675 (No) 






From Table 14, the results indicate that:  
 For model 7, 8, 9 and 11 a marginal difference in correlation was seen when a hierarchical 
multiple regression method was used.   
 For model 7, 8, 9 and 11 the quadratic models all have better correlations coefficients then 
the linear model and Difficulty explains more of the variance in each of them; however, the 
change in PRE, when moving from a linear relationship to a quadratic, is not significant 
 For model 9 and 11, neither model is significant, indicating no correlation, linear or 
quadratic, between Difficulty vs. Assignments or Difficulty vs. Overall Course.  
 For model 7 and 8, the quadratic model is significant overall (p < 0.05) and has a higher 
correlation (PRE value) then the linear model. This can be interpreted as the quadratic model 
being the better model; however, the higher p- value casts doubt on the quadratic model being 
a better fit overall. 
 For model 10, the change in PRE when moving from a linear to a quadratic model is 
significant and the quadratic model has a greater correlation and a lower p – value, which 
indicates that Difficulty vs. Overall Instructor has more of a quadratic, rather than a linear, 






Figure 1 Learning vs. Difficulty 
 
Figure 2 Examination vs. Difficulty 
 




Research Question 2 
Do excellent university mathematics lecturers have any characteristics favored by students? 
The second research question was answered by using the mean rating score for each evaluation 
category to work out an overall score (0 – 1) for each of Marsh’s categories, and then checking to see if 
any category stood out as particularly significant. For each question, on each evaluation form, the average 
score received was converted to a number between 0 and 1, showing the value per question as a 
percentage of the maximum. The sum of all questions were then added up in each category and 





Table 15  Research Question 2: Average student rating per Marsh’s Characteristics 
 CATEGORY AVERAGE 
(All) 




1 Overall Instructor 
grade 
95.68% 1 Overall 
Instructor grade 
95.51% 1 Overall 
Instructor grade 
96.41% 
2 Interaction 93.03% 2 Interaction 93.05% 2 Interaction 92.54% 
3 Breadth 92.19% 3 Instructor 
enthusiasm 
92.63% 3 Examinations 91.72% 
4 Instructor 
enthusiasm 
91.74% 4 Organization 92.62% 4 Breadth 87.56% 
5 Organization 89.74% 5 Breadth 92.46% 5 Difficulty 87.50% 
6 Examinations 89.70% 6 Overall course 
grade 
89.30% 6 Learning 86.32% 
7 Learning 88.73% 7 Learning 89.15% 7 Instructor 
enthusiasm 
82.78% 
8 Overall course 
grade 
87.41% 8 Examinations 89.07% 8 Overall course 
grade 
82.05% 
9 Difficulty 87.02% 9 Difficulty 86.97% 9 Organization 79.69% 
10 Assignments 82.81% 10 Assignments 86.61% 10 Assignments 70.76% 
 
The Table 15 data show that Overall Instructor (a single evaluation item asking; what is your 
overall rating of the Instructor) was on average rated as highest (95.68%), an expected result because the 
researcher had reached out to each department asking for the instructor with the highest overall score. 
Most departments used just this value to determine who was “the highest”.  
Interaction (the freedom students felt in interacting with the instructor and the value of these 
interactions) was rated as second highest (93.03%) regardless of country. Assignments (The value of 
class assignments; readings, homework, choice of exam etc. to the course) received the lowest of the 
ratings (82.13%) for the sample as a whole as well as for both nations.  
Proportional weightings were then placed on each category for the sample as a whole, as well as 
divided by nationality, and the results displayed in Table 16.  
Table 16 Research Question 2: Proportional weight per category compared to the sample 
Category WEIGHT 
ALL 













Overall Instructor 10.65% 10.53% 11.25% X X X 





Breadth 10.27% 10.19% 10.21% 12.89% 12.80% 12.90% 
Instructor Enthusiasm 10.21% 10.21% 9.66% 12.83% 12.82% 12.19% 
Organization 9.99% 10.21% 9.29% 12.55% 12.82% 11.74% 
Examinations 9.99% 9.82% 10.70% 12.55% 12.33% 13.51% 
Learning 9.88% 9.82% 10.07% 12.41% 12.34% 12.72% 
Overall Course  9.73% 9.84% 9.57% X X X 
Difficulty 9.69% 9.58% 10.21% 12.17% 12.04% 12.89% 
Assignments 9.22% 9.55% 8.25% 11.58% 11.99% 10.42% 
Range 1.43% 0.98% 2.99% 1.43% 0.89% 3.21% 
 
The weighting ranged from 10.65% of the total to 9.88% as a proportion of each category 
compared to the sample as a whole. Looking at the countries separately, the span in range was slightly 
greater for Sweden. The difference between highest and lowest categories in the United States was less 
than 1% whereas Sweden had close to a 3% difference. Because some researchers suggest that Overall 
Instructor and Overall Course should not be included in weighing, Table 13 also displays the proportional 
weight per category compared to the whole with those categories removed. These results appear on the 
right hand side of the table (weight without Overall Instructor and Overall Course. When Overall 
Instructor and the Overall Course were removed, the Swedish average range increased from 2.99% to 
3.21% whereas the United States range decreased from 0.98% to 0.89%. 
Research Question 3 
Do the common characteristics, and correlations, vary in the territories of Sweden and the United 
States? 
The third research question was analyzed by looking at the sample group, reflecting the 
nationality of the lecturer. The researcher then re-performed some parts of the analysis completed in RQ 1 
and RQ 2 for the separate data sets, to reflect the nationalities, as well performing further analysis where 
appropriate. For the (categorical) nationality variable in SPSS, a dummy code was used. United States 
universities were coded 1 and Swedish universities were coded 0. The assignment of 1 and 0 to the codes 
impacted the sign of the regression coefficient but not the magnitude when run in SPSS. 
Simple correlation for United States instructors 
For individual national correlations between categories, a simple correlation analysis was run in 





Table 17  Research Question 3: Simple Correlations for Marsh’s evaluation categories for US 
Instructors 
Correlations US Instructors 










R 1 .377 .514* .808** .657** .685** .475 .485 .818** .638** 
Sig.    .184 .029 .000 .002 .003 .063 .067 .000 .006 
Breadth R   1 .641
** .351 .652** .580* .441 -.118 .753** .756** 
Sig.      .006 .167 .005 .019 .100 .676 .001 .004 
Organization R     1 .458
* .487* .689** .697** .471 .664** .402 
Sig.        .037 .025 .001 .001 .065 .001 .137 
Interaction R       1 .354 .334 .186 .156 .465
* .612** 
Sig.          .097 .162 .446 .536 .029 .009 
Learning R         1 .495
* .283 .493* .680** .668** 
Sig.            .031 .240 .038 .001 .003 
Examinations R           1 .802
** .648** .765** .358 
Sig.              .000 .007 .000 .209 
Assignments R             1 .376 .519
* .336 
Sig.                .168 .027 .262 
Difficulty R               1 .485
* .104 
Sig.                  .048 .735 
Overall 
Instructor 
R                 1 .686** 
Sig.                    .002 
Overall 
Course 
R                   1 
Sig.                      
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
The table 18 data indicate that for the United States instructors, there exists a strong (│r│ ≥ 0.75) 
correlation (significant at the 0.01 level) between six sets of two variables (see Table 18).  
Table 18  Research Question 3: Strong correlation for Marsh’s evaluation categories for US 
Instructors 
Variable Significant 




Instructor enthusiasm/Interaction 0.01 0.808 0.6529 
Instructor enthusiasm/Overall Instructor 0.01 0.818 0.6691 
Breadth/Overall Instructor 0.01 0.753 0.5670 
Breadth/Overall Course 0.01 0.756 0.5715 
Examinations/Assignments 0.01 0.802 0.6432 






When comparing the whole sample group to the United States lecturers only, the correlations 
differed very little. This was an expected finding as the majority of lecturers, 23 out of 30, in the total 
sample were United States instructors. The only noteworthy difference was that for United States 
instructors a strong correlation existed between Examinations/Assignments (R
2
 = 0.802, p = 0.000) unlike 
results for the sample as a whole (R
2
 = 0.0.356, p = 0.088). 
Simple correlations for Swedish instructors 
A simple correlation analysis was run in SPSS for Swedish Instructors only and compared to the 
sample as a whole. Results are displayed in Table 19. 
Table 19  Research Question 3: Simple Correlation for Marsh evaluation categories for Swedish 
Instructors 











R 1 .a 1.000** .a 1.000** -1.000** -1.000** .a .a -1.000** 
Sig.                      
Breadth R   1 .
a .a .a .a .a .a .a .a 
Sig.                      
Organization R     1 .
a -.399 -.265 .185 1.000** -.155 -.276 
Sig.          .601 .611 .726   .804 .596 
Interaction R       1 .
a .a .a .a .a .a 
Sig.                      
Learning R         1 .962
* .005 .a .997 .957* 
Sig.            .038 .995   .053 .043 
Examinations R           1 .328 1.000
** .922* .939** 
Sig.              .526   .026 .005 
Assignments R             1 1.000
** .712 .340 
Sig.                  .177 .510 
Difficulty R               1 .
a 1.000** 
Sig.                      
Overall 
Instructor 
R                 1 .953* 
Sig.                    .012 
Overall 
Course 
R                   1 
Sig.                      
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
a. Cannot be computed due to low number of variables 
 
The table 19 data indicate that for Swedish instructors, there exists a strong (│r│ ≥ 0.75) 
correlations significant at the 0.05 level) between six sets of two variables. These results are displayed in 





Table 20  Research Question 3: Strong correlation for Marsh’s evaluation categories for Swedish 
Instructors 
Variable Significant at α- level R R
2
 
Learning/Examinations 0.05 0.962 0.92544 
Learning/Overall Instructor 0.05 0.997 0.99401 
Learning/Overall Course 0.05 0.957 0.91585 
Examinations/Overall Instructor 0.05 0.922 0.85008 
Examinations/Overall Course 0.01 0.939 0.88172 
Overall Instructor/Overall Course 0.05 0.953 0.90821 
 
The much lower number of Swedish universities in the original sample (NSWE = 7 vs. NUS = 23) 
did not generate enough data to find reliable correlations between all categories; however, where there 
exist correlations, they are very strong (│r│ ≥ 0.92). In fact, for Learning/Overall Instructor, over 99% of 
the variance can be explained by the model.  
Swedish and United States universities share the strong correlation between Examination/Overall 
Instructor (RSWE = 0.922; RUS = 0.765).  
Marsh’s Evaluation categories by nationality  
Table 21 displays result of an analysis of the difference in mean values for each category by 
nation.  
Table 21  Research Question 3: Difference in mean per nation for Marsh’s evaluation categories 






Instructor enthusiasm 0.828 0.927 4.639716 Y 
Breadth 0.876 0.925 0.717409 Y 
Organization 0.797 0.926 11.799225 Y 
Interaction 0.925 0.93 0.007225 N 
Learning 0.863 0.891 0.461041 Y 
Examinations 0.917 0.891 0.6561 Y 
Assignments 0.708 0.867 18.275625 Y 
Difficulty 0.875 0.87 0.006084 N 
Overall Instructor  0.964 0.955 0.184041 N 






Table 21 shows that the difference in means between the two countries are significant for all 
categories except Interaction, Difficulty and Overall Instructor. Swedish Instructors scored higher 
averages then United States Instructors in Examinations, Difficulty and Overall Instructor Grade; 
however the differences in means are significant for Examinations only. 
Finally, an ANCOVA test was run to test for significance in nationality for Marsh’s evaluation 
categories. This ANCOVA test shows if the existing differences in means for the nations are in fact 
significant, if the variance is the same for both nations, and the proportion of variance is explained by 
Nationality. The results are displayed in Table 22.  
Table 22  Research Question 3: Significance test in mean per Marsh’s evaluation categories, 





Levene’s test of Equality of 
Error Variances 
% of variance explained 
in DV by nationality 
Sig. 




0.8278 0.9263 1.431 0.246 Yes 18.8% 0.044 
(Yes) 
Breadth 0.8756 0.9245 1.431 0.249 Yes 4.3% 0.410 
Organization 0.7968 0.9261 14.338 0.001 No 32.1% 0.002 
Interaction 0.9254  0.9304 2.506 0.128 Yes 0.00% 0.933 
Learning 0.8632 0.8915 5.451 0.028 No 1.8% 0.504 
Examinations 0.9171 0.8907 0.136 0.716 Yes 2.8% 0.426 
Assignments 0.7076 0.8661 0.954 0.339 Yes 44.3% 0.000 
(Yes) 
Difficulty 0.8750 0.8697 2.433 0.136 Yes 0.00% 0.939 
Overall 
Instructor 
0.9641 0.9551 0.068 0.796 Yes 0.7% 0.672 
Overall 
Course 
0.8205 0.8929 7.645 0.012 No 13.8% 0.081 
 
Table 22 shows that:  
 Swedish instructors have a higher mean value than United States instructors in Examinations, 
Difficulty and Overall Instructor; however, the difference in mean between the two nations is not 





test of Equality of Error Variances p- value greater than 0.05. This means that we can assume that 
the variances between the two groups are comparable. 
 United States Instructors have a larger mean value then Swedish instructors in Instructor 
enthusiasm, Breadth, Organization, Interaction, Learning, Assignments and Overall Course. 
Instructor enthusiasm, Breadth, Interaction and Assignments all have Levene’s test of Equality of 
Error Variances p- value greater than 0.05.  This means that we can assume that the variances 
between the two groups are the same. 
 For Instructor Enthusiasm and Assignments, the difference in means is significant. 18.8% of the 
variability in Instructor enthusiasm, and 44.3% of the variability in Assignment, is accounted for 
by nationality.  
Structure & Format by nationality  
The category Structure and Format consisted of three of Marsh’s evaluation categories’: 
Organization, Examination and Assignment. The researcher examined the data to see if nationality would 
impact Learning, Overall Course and Overall Instructor above and beyond Structure and Format.  
 Structure & Format: Organization, Examinations and Assignments  
From research question 1, we know that the correlations between individual factors that make up 
Structure and Format are: 
 Organization vs. Examinations, R = 0.021 
 Organization vs. Assignments, R = 0.588 
 Examination vs. Assignments, R = 0.356  
To test if Nationality impacts a students learning overall, the independent variables above, 
Organization, Examination and Assignments, were combined, using the method recommended by 
STATA 21 (2013), and a reduced by weight variable (E_A_O) was created in the program. This reduced 
overall learning variable was used to check how the categories within it correlate with the three categories 
Learning, Overall Instructor and Overall Course.  
This combined variable will create a stronger indicator of Examinations, Assignments and 
Organization’s association with the evaluation categories Learning, Overall Course and Overall Instructor 
respectively, taking Nationality into account, rather than testing the three independent variables separately 
or in a multiple regression model. The component loadings below show that Assignments and 





(0.494). All three evaluation categories do have values strong enough to be included in the overall 
component.  
A test for homogeneity of co-variance was then run to test if the variance for Overall Course, 
Learning and Overall Instructor are the same for both US and SWE instructors. If they are, they can be 
compared to each other. The regression factor shows that p > 0.05 for all variables and so the homogeny 









Extraction Method: Principal 
Component Analysis. 
a. 1 components extracted. 
 
 
 Independent Variable  F- value Sig.  
Overall Course Nationality* E_A_O 0.048 0.830 
Overall Instructor Nationality* E_A_O 1.872 0.1880 
Learning Nationality* E_A_O 0.018 0.896 
 
 
As the homogeny regression assumption holds, the regression was then run and the results 
showed that:  
 Learning: F = 0.718 and p = 0.407 > 0.05, so nationality is not statistically significant once 
you control for Structure & Format. 
 Overall Instructor: F = 0.6.63 and p = 0.019 < 0.05, is statistically significant once you 
control for Structure & Format. Approximately 25.9% of the variance can be accounted for 
by nationality. The new means estimated by ANCOVA are assessed as SWE: 0.992 
(previously 0.9641) and United States: 0.939 (previously 0.9472). 
 Overall course: F = 0.374 and p = 0.549 > 0.05, so nationality is not statistically significant 






CHAPTER 5- DISCUSSION AND INTERPRETATION 
Research Question 1 
Do excellent university mathematics lecturers have any common characteristics with each other? 
Simple Regression 
There are many significant, high correlation findings in this research.  Out of the 44 correlations 
measured in total, 26 were rated higher than R = 0.555 which means that in half of all simple correlations, 
over 30% of the variance, is explained. A total of 6 correlations were judged as highly correlated (│R│ ≥ 
0.75) and deemed significant (p < 0.05).  Out of these, Instructor enthusiasm vs. Overall Instructor was 
rated highest (R = 0.810) with 65.6 % of the variance being accounted for, closely followed by Instructor 
Enthusiasm vs. Interaction (R = 0.808) with 65.3 % of the variance being explained.  
The very strong simple correlation for Instructor enthusiasm vs. Overall Instructor is not 
unexpected. Some researchers have already discussed the closeness in definition between Overall 
Instructor and Instructor Enthusiasm. For example, Marsh (1974, 1977) originally included the Overall 
Instructor, and Overall Course rating question, as part of his Instructor enthusiasm dimension; however, 
in later studies he has kept them separate. Bosshardt & Watts (2001) have suggested that this change 
reflects Marsh’s later belief that the evaluation of overall teaching effectiveness is not simply a 
composite, but its own factor. Researchers still debate whether the two should be treated as separate 
variables or not; however, Marsh’s reasoning would explain the high correlation between the two 
categories found in this research.  
In the literature on enthusiastic teaching, the word enthusiastic usually means “stimulating,”  
“animated,” “energetic,” or “mobile” (Sanders & Gosenpud, 1986). An enthusiastic teacher is someone 
who demonstrates intense and eager satisfaction, interest, or approval (OED, 2012). Engaged lecturers go 





experiences for students and they approach the task of teaching with energy, which often enhances 
productivity and appreciation in students. Most would also agree that an enthusiastic classroom 
environment is a more interesting and stimulating place to be than in a dull or stolid environment 
(Sanders & Gosenpud, 1986), and this would help to explain the strong correlations between an 
Instructors Enthusiasm and the value students feel in interacting with such a person. Further to the two 
correlations mentioned above, the factor enthusiasm is also correlated highly/intermediate (0.5 ≤│r│< 
0.75) with an additional five categories: Organization, Learning, Examinations, Difficulty and Overall 
Course. In fact, Instructor Enthusiasm correlated with most other factors (seven out of nine), which would 
indicate that a lecturers persona and personality play an important part in a student’s perception of 
excellent teaching and an excellent instructor. In fact, even the two evaluation items not mention above 
are somewhat correlated, with 18.3% of the variance in Breadth and 15.4% of the variance in 
Assignments explained by Instructor Enthusiasm; however,  their p- value is > 0.05 and so the 
correlations are deemed not significant.  
Some researchers (Gibbs, 2010) have offered a word of warning about interpreting a student’s 
ability to “judge” some of the Marsh’s evaluation categories. Questions arise concerning what students 
are qualified to fairy and accurately evaluate (Huemer, 1998). Some claim that students are not skilled 
enough to evaluate an instructor’s knowledge of the subject or his teaching approaches. Other researchers 
disagree and claim that no one is better qualified to evaluate such factors then the students themselves. 
Clearly, there’s a difference of opinion in this matter in the research community. Certainly a distinction 
need be made between student ratings of the extent to which teachers engage in activities that are “easy” 
to define (such as providing prompt feedback on assignments, or being structured and organized), which 
tend to be reliable and valid (Huemer, 1998), and global judgments of whether teaching is “good”, which 
are open to all kinds of subjective variation in the interpretation of what “good” means. The category 
Instructor Enthusiasm falls somewhat in between the two described above. Although Enthusiasm is not as 





clearly given against achieved percentage), most students would still agree on who is an enthusiastic and 
engaging person and who is not.    
Another relevant point when discussing the high correlations between Instructor Enthusiasm (the 
instructor's display of enthusiasm, energy and ability to hold student interest while making valuable 
presentations) and Overall Instructor grade is the Dr. Fox effect; i.e., that students are easily fooled by a 
professors’ personality and that they often fail to see beyond the obvious when evaluating competence 
and knowledge. This link has been discussed by both Huemer (1998) and Williams and Ceci (1975). In 
fact, Cesi showed that his overall ratings increased from 2.93 to 4.05 by improving his presentation skills 
and techniques. Cesi argued that student ratings are heavily influenced by cosmetic factors that have no 
effect on student learning; however, by increasing his performance techniques, he might also have 
increased his Instructor enthusiasm factor, which includes the ability to maintain interest and be engaging. 
Correlations frequently found between Instructor Enthusiasm and Overall Instructor grade (in this 
research 0.81) would support this previous finding.  
Total correlations by category (R ≥ 0.5) are shown in Table 23. 
Table 23 Total Correlations per Marsh evaluation categories 
Category  Correlated with: 
Instructor Enthusiasm 
(7/9) 
Overall Instructor, Interaction, Organization, Learning, Examinations, 
Difficulty and Overall Course 
Learning (6/9) Examinations, Difficulty, Overall Instructor, Overall Course, Instructor 
Enthusiasm and Breadth 
Overall Instructor (5/9) Instructor Enthusiasm , Breadth, Learning, Examinations, and Overall Course 
Overall Course (5/9) Instructor Enthusiasm , Breadth, Interaction, Learning and Overall Instructor 
Examinations (5/9) Difficulty, Overall Instructor, Instructor Enthusiasm, Learning and Breadth 





Difficulty (4/9) Instructor Enthusiasm, Organization, Learning and Examinations 
Organization (4/9) Instructor Enthusiasm, Breadth, assignments and Difficulty 
Interaction (2/9) Instructor Enthusiasm and Overall Course 
Assignments (1/9) Organization 
 
Interaction and Assignments are by far correlated with fewer categories than any other evaluation 
category. It is an interesting finding as Assignments is also rated lowest (0.8281) on average in the 
evaluation forms, whereas Interaction was rated second highest (0.9303). There are some significant (p < 
0.05) intermediate/weak correlations between Overall Instructor (0.458) and Organization (0.458) with 
Interaction; however, in both cases, only about 21% of the variance in Interaction can be explained. This 
is to be compared to the correlation between Instructor Enthusiasm vs. Interaction, mentioned above, 
where almost three times as much of the variance (65%) can be accounted for. 
Marsh (1987) claims that students can tell the difference between teachers they like and those 
they think are good teachers, and the common criticism that student feedback is simply a popularity 
parade is therefore largely unfounded. The findings in this research would support such a claim. Students 
tend to like teachers who interact with them and who assists them with their work (Grubb, 1999). If 
students would then have automatically rated that instructor higher (Overall instructor), due to popularity, 
then we would have expected to find higher, and stronger, correlations between Interaction/Overall 
Instructor and Interaction/Overall Course, especially when one keeps in mind that these correlations were 
found amongst instructors who have already been acknowledged to be excellent and, in some cases, even 
outstanding. The variance explained by Interaction in Overall Course (37%), and in Overall Instructor 
(21%), does, however, indicate a relationship, even though it is not as strong a relationship as the one 





Some researchers (Gibbs, 2010) claim that despite the common criticism of student ratings of 
teachers, such ratings can be highly reliable, in the sense that students agree with each other about who 
the best teachers are, agree with teachers’ peers, and make the same judgments on different occasions and 
are relatively immune from biases of various kinds. Previous research has also claimed that no single 
criterion of effective teaching is sufficient to predict an overall score or average (Marsh, 1987, 1994b, 
1995). There is even less agreement on the matter of what factors contribute towards an excellent 
instructor rating (Dilts 1980; Doyle and Whitely 1974; McKenzie 1975; Wetzsteinet al. 1984; Villard 
1973). In fact, according to Marsh (1979), research shows that validating a measure of a construct like 
teaching effectiveness requires the use of many alternative criteria. The vast number of significant simple 
correlated items (26/44 with R > 0.5 and p < 0.05) in this research would support Marsh’s findings and 
build on the existing body of conclusions that teaching is a complex and multidimensional art and that no 
one single item can be used to define excellence in teaching. This research suggests that no one or two 
categories can explain a high grade in Overall Instructor and Overall Grade. In fact, the results show 
many, strong correlations, all of which needs to be taken in to account when judging and evaluating 
excellence in teaching.  
Overall Instructor 
Perhaps the most interesting correlations are the ones relating to Overall Instructor and Overall 
Course as these values are often used by Universities to rate instructor performance (Huemer, 1998). 
Used as a summative evaluation measure, TEF often plays a fundamental role in an administrator’s 
decisions about faculty tenure, pay rises, promotion, and teaching awards as well as in decisions about 
course allocation of full time and adjunct faculty members. Some universities even share their evaluations 
with the public as a source of information for future and current students as they select courses 
(Onwuegbuzie et al., 2007). When these decisions are made, universities sometimes look at the average 
overall score per TEF, but other times, it is the grade on the Overall Instructor category that is most 





The single most significant factor in predicting Overall Instructor found in this research was 
Instructor Enthusiasm (R = 0.81, R
2
 = 0.6561). Breadth, Overall Learning experience and Examinations 
all have high correlations with 50% - 62.9% of the variance explained. Perhaps somewhat unexpected is 
the fairly low correlation (R = 0.458) between Overall Instructor and Interaction. Instructor enthusiasm 
correlates very highly with Interaction (R = 0.808) and so a prediction of strong correlation between 
Interaction and Overall Instructor would not have been unreasonable.  
As seen above, no one or two factors stood out in trying to determine what characteristics or 
evaluation category defines an excellent teacher. Several factors appear to influence the score for Overall 
Instructor, and so a multiple regression model was used to calculate the best predictive model.  
Marsh (1984, 1993) offers several reasons why evaluations of teaching should be considered as 
multifaceted. First, if effective teaching is multifaceted, then instruments for student evaluations should 
reflect this multi-dimensionality. Second, since there is no single criterion of effective teaching, a 
construct approach to validate student ratings is necessary whereby the student evaluation ratings are 
shown to be related to additional indicators of effective teaching. Finally, different factors of student 
evaluations will correlate more highly with different indicators of effective teaching and, therefore, 
student ratings should not be summarized by one response to a single item or an un-weighted average 
response to many items. 
The three multiple correlation test models for Overall Instructor contained Independent variables 
with strong correlations (1), strong and intermediate correlations (1i) and all correlations (1ii). A fourth 
model (1iii) was also tested: model 1i with Overall Course removed. Some researchers have argued that 
comprehensive items are not reliable and should therefore be excluded Frey (1978). The results are 
displayed in Table 24.  
The best model for prediction of Overall Instructor was model 1i. By using Breadth, 





the variance in Overall Instructor can be explained. By removing Overall Instructor, the model is a better 
fit (p = 0.003 compared to p = 0.024); however, the percentage of variance decreases. By using all 
independent variables with R > 0.5 (model 1ii) the variance increased with about 7% from using only 
Breadth, Examinations and Instructor Enthusiasm (model 1).  
The R
2
- value for model 1i is higher than any of the individual correlations Overall Instructor 
had. This is not unexpected as the more independent variables used in the model (as long as the variables 
correlate with the dependent variable) the better the prediction model (Dean, 2012). Models 1, 1i, and 1iii 
are all good models for predicting Overall Instructor. Model 1 is the one with the least of the variance 
explained; however, it is still a very accurate model as just over 81% of the variance in Overall Instructor 
can be accounted for by the three Independent variables (Breadth, Examinations, Instructor Enthusiasm) 
and the significance of these results are valid on the 0.05 level. In fact, it is almost significant at the 0.01 
level as well, indicating a very good fit.  










Breadth, Examinations, Instructor Enthusiasm 0.904 0.818 0.015 (Yes) 
1i Overall 
Instructor 
Breadth, Examinations, Instructor Enthusiasm, 
Learning, Overall Course 
0.938 0.880 0.024 (Yes) 
1ii Overall 
Instructor 
Breadth, Examinations, Instructor Enthusiasm, 
Learning, Overall Course, Difficulty, Interaction 
0.937 0.879 0.159 (No) 
1iii Overall 
Instructor 
Breadth, Examinations, Instructor Enthusiasm, 
Learning 
0.933 0.871 0.003 (Yes) 
 
Somewhat surprisingly, using all individually correlated Independent variables (1ii), the overall 





is positively and significantly correlated with Overall Instructor, both individually and combined (R = 
0.644, p = 0.024); however, not together with the other variables.  
A highly discussed and much researched area over the last few years in whether or not expected 
grades and the course difficulty impact a student’s rating of lecturers. In fact, a criticism on several fronts 
in the literature is that TEF are biased because students tend to give higher ratings when they expect 
higher grades or when the course is simple and “easy” to get a good grade in. In one study, almost 70% of 
the students admitted that their rating of an instructor was influenced by the grade they expected to get 
and claimed to prefer a simpler course where such grades were easier attainable. As a direct result of this, 
some researchers claim that teachers lower their expectations, teaching only simple, uncomplicated 
material (Huemer, 1998, Marsh & Roche, 1997). Many other researchers, however, claim that such 
conclusions are unwarranted and that the original findings were flawed (Marsh & Roche, 1997). If the 
level of difficulty negatively impacts instructor ratings, i.e., the more difficult the course, the lower the 
Overall Instructor grade, it would imply a negative correlation between Difficulty and Overall Instructor 
grade, or that adding the category Difficulty to any model, would lower the correlation. In this regard, the 
results of the present research are inconclusive. First, Difficulty is individually positively correlated with 
Overall Instructor. Secondly, when Overall course and Difficulty was added to the group of independent 
variables in model 1i the overall model (1ii) is no longer significant. A test to see which of the two 
variables caused the increased p value was conducted, and the results show that when each variable was 
added to model 2i, one at the time, it is only when Difficulty is included that the overall model is 
insignificant. This finding supports Marsh and Roche (1997)’s claims that Difficulty does NOT 
negatively impact the Overall Instructor grade, but no other conclusions were drawn from the research 
results.   
From the model most appropriate for predicting Overall Instructor grade (1i), a partial correlation 
analysis was conducted in the interest of finding potential correlations between two variables after 





correlations, i.e. correlations explained by the effect of other variables in the model, as well as to reveal 
hidden correlations, i.e., correlations masked by the effect of other variables. No conclusions could be 
drawn from this test as none of the correlations were significant. 
In summary, Instructor Enthusiasm is the single variable most highly correlated with Overall 
Instructor; however, when a multiple model is used, adding on the independent variables Breadth and 
Examinations, the variance explained in Overall Instructor rose with 16% to 81%, indicating a very good 
model for prediction.  
Overall Course 
The single most significant factor in predicting Overall Course found in this research was Breadth 
(the presentation of a broad background encompassing alternative approaches to the subject) with R = 
0.791 and R
2
 = 0.6257. This means that the better the students believe a teacher can explain the subject 
matter and suggest alternative paths to understanding, the more the students valued the course as a whole. 
High ratings in Breadth also indicate that the instructor displayed a deep and broad knowledge within the 
subject as well as in the areas surrounding it. Closely behind Breadth is the correlation Overall Course vs. 
Learning (R = 0.751, R
2
 = 0.564). Not surprisingly, this suggests that student’s perception of the course as 
a whole is closely linked with how they value their learning experience within the course.  
Other significant, intermediately correlated variables are Instructor Enthusiasm, Interaction and 
Overall Instructor. Examinations and Assignments had intermediately/weak correlations with Overall 
Course. Overall Course and Overall Instructor displayed many correlations with the same independent 
variables. The exception is that Overall Course is NOT correlated with Difficulty or Interaction (which 
Overall Instructor is) and Overall Instructor is NOT correlated with Assignments (which Overall Course 
is). Marsh and Roche (1997) have suggested that global ratings such as Overall Course and Overall 
Instructor cannot adequately represent the multidimensionality of teaching as they are more open to 





other potential biases than other specific items that are more closely tied to actual teaching behaviors. 
Marsh and Roche (1997) suggest that overall items such as Course and Instructor should be backed up by 
other, related categories to provide a better picture.  
Simple correlations between Overall Course and the rest of Marsh’s evaluation categories do not 
by themselves individually necessarily present an accurate picture of what best predicts a good grade in 
Overall course. Rather, it is probable that some third or fourth variable amongst Marsh evaluation 
categories might independently affect the relationship between Overall Course grade and the independent 
variable with which it correlates. Therefore, it is important to understand the multiple correlation models 
associated with Overall Course. 
Three models, with different independent variables, were used to test for Overall Course. These 
models contained variables found to be correlate significantly with Overall Instructor (see Table 6). 
Model no.2 contained all independent variables which individually correlated strongly (R ≥ 0.75) with 
Overall Instructor. Model 2i had variables with strong and intermediate (0.5 ≥ R > 0.75) correlations, and 
model 2ii contained all variables which correlated with Overall Instructor. The researcher also conducted 
a fourth multiple regression model study (2iii) with the variables Breadth, Learning, Examination, 
Assignments as, intuitively, these are the items most associated with a good Overall Course grade. The 
choice of running a model testing these items was not derived from anything more than curiosity. The 
variables in model 2iii are the positively strong and positively weak correlated variables, i.e., the 
intermediate/strong variables (Overall Instructor and Interaction) were left out. All results are displayed in 
Table 25. 





Independent Variables R R
2
 Significance 
2 Overall Course Breadth, Learning 0.833 0.695 0.003 (Yes) 





2ii Overall Course Breadth, Learning, Interaction, Overall Instructor, 
Examination, Assignments 
0.982 0.964 0.029 (Yes) 
2iii Overall Course Breadth, Learning, Examination, Assignments 0.983 0.966 0.000 (Yes) 
 
The best model to predict Overall Course is model 2iii with over 96.6% of the variance explained 
by Breadth, Learning, Examination and Assignments and with a p- value < 0.000, indicating model 2iii to 
be a strong model. Previous researchers (Ryan and Harrison, 1995) have found similarly that categories 
such as amount learned, professor ability to explain concepts and exam fairness all had a high impact on 
overall learning evaluations. The table 25 results support findings of Ryan and Harrison.  
When a partial correlation analysis was conducted for model 2iii, all independent variables were 
non-significant, leaving little room for interpretations, except Learning. The independent variable 
Learning is highly and significantly correlated with Overall Course when controlling for Breadth, 
Examinations and Assignments. In fact, over 93 % of the variance in Overall Course can be explained by 
Learning. This indicates that Learning, both in simple regression (R = 0.751) and in multiple regression 
(model 2iii) above is a significant contributor to the variance explained in Overall Course, i.e., students 
associate a good learning experience with a good course grade.    
Learning 
The last category to be checked for significant predictors was Learning. Although Learning is not 
rated to be a global item such as Overall Instructor and Overall Course by Marsh, it is highly correlated 
with both categories and its definition (The extent to which students encountered a valuable learning 
experience) does to a certain extent sum up a student’s overall view of how much was learned. Learning 
is highly correlated with Overall Course and intermediately correlated with Instructor Enthusiasm, 





Instructor and Overall Course are not only very high (R = 0.717 and 0.751) but they also have p < 0.001, 
indicating the correlations are very accurate and that it is a good fit model.  
Three separate multiple regression models were run for Learning. The first two contained 
Independent variables with strong correlations (3) and strong and intermediate correlations (3i). 
Removing the two variables associated with Persona rather than Structure & Format (see Section 4.1.4 for 
a more accurate discussion about the reasons for this), a third model (3ii) was created containing Overall 
Instructor, Overall Course, Examinations and Difficulty as independent variables. The choice of running a 
model testing these items was not derived from anything more than curiosity. Data from these models 
appear in Table 26.   





Independent Variables R R
2
 Significance 
3 Learning Overall Course, Overall Instructor 0.777 0.603 0.000 (Yes) 
3i Learning Overall Course, Overall Instructor, Breadth, 
Instructor Enthusiasm, Examinations, Difficulty 
0.933 0.870 0.174 (No) 
3ii Learning Overall Course, Overall Instructor, Difficulty, 
Examinations 
0.969 0.940 0.001 (Yes) 
 
The best model for predicting students’ ratings of their learning experiences as a whole is model 
3ii. Higher correlation and lower p- values are normally expected when more independent variables are 
used in a model (Dean, 2012); however, adding on more, simply correlated, items to model 3 (Breadth, 
Instructor Enthusiasm, Examinations, Difficulty made the new model, 3i, not significant. Interestingly, by 
removing the two variables associated with an instructor’s persona (Breath and Instructor Enthusiasm) 
and keeping only the variables associated with the structure and organization of the course (Difficulty and 





Also, comparing model 3ii with model 3, adding on Difficulty and Examinations to Overall Course and 
Overall Instructor, the variance explained by the variables in the model increased with over 30% and the 
model remained significant at the 0.01 level, indicating a strong, accurate model for prediction.   
The findings above support further Marsh and Roche’s (1997) claims that Difficulty of course 
does NOT have a negative impact on items such as Overall Instructor and Overall Course. When looking 
at Overall Course vs. Difficulty separately, the simple correlation is intermediate with R = 0.565 and 
approximately 32% of the variance explained. 
Structure & Format vs. Persona 
If it is assumed that a student’s evaluation of the learning experience as a whole is comparable to 
the student’s evaluation of specific aspects of the teacher and his or her instruction, weighted by the 
student’s estimation of the relative importance of these aspects for good teaching, then it would be 
expected that students’ overall assessment of the evaluation category Learning would be more highly 
associated with certain instructional characteristics that students generally consider to be more important 
to good teaching. Using the two overall categories Structure & Format and Persona, as defined in section 
4.1.4, the student’s rating for their learning experiences were tested against both categories.   
 Persona: Instructor Enthusiasm; Breadth, Interaction, (Overall Instructor) 
 Structure & Format: Organization, Examinations, Assignments and Difficulty 
Persona (without Overall Instructor) correlated well with Learning (R = 0.812) explaining 65.9% 
of the variance. When Overall Instructor was added on, R increased to R = 0.862, explaining 74% of the 
variance although the p- value increased marginally.  
When Structure & Format was tested against Learning, 87.5% of the variance was explained, 
with R = 0.936 and p < 0.000. This indicated that Organization, Examinations, Assignments and 





Examination, Assignment and Difficulty, Organization explains over 70% of the variance in Learning, 
further highlighting the factor’s significance. Examinations also proved to be significant above and 
beyond Organization, Assignments and Difficulty. Approximately 36% in Learning can be accounted for 
by Examinations controlling for Organization, Assignment and Difficulty.  
It would appear that students rate the category Structure & Format higher then Persona when 
assessing their achieved learning via excellent mathematics instructors, although both categories 
correlated well. These result disagree somewhat with Palmer’s (1997) claims that it is the lecture’s 
persona students value most when determining who is an excellent instructor and who is not. The result 
from this research indicates that although Persona indeed correlates well, Structure and Organization 
correlate even more strongly with Structure & Format.  
Non- Linear Models for Difficulty 
Finally, the results of this study indicate that a variety of variables that one might assume would 
have negative correlations with teacher effectiveness did not. For example, researchers (Marsh, 1980) 
have previously argued that it is not unreasonable to assume that students who find a specific course 
difficult, would rate the overall course lower, i.e., that there would exist a negative correlation between 
Difficulty vs. Overall Course, Difficulty vs. Overall Instructor and Difficulty vs. Learning. The findings 
in this study show that such a correlation does NOT exist for excellent mathematics lecturers. In fact, the 
results from this thesis show a positive, and significant, intermediate/strong (0.5 ≤│r│ < 0.75) correlation 
between Difficulty vs. Instructor Enthusiasm, Difficulty vs. Organization, Difficulty vs. Learning and 
Difficulty vs. Examinations. There is even a positive correlation between Difficulty vs. Overall Instructor 
(R = 0.474, p < 0.05). This means that students who thought the course to be difficult and challenging 
also highly valued their learning experience overall, thought the examinations were fair and just and 





(1980) when he found that classes rated harder and more difficult, and which required more time spent 
outside of class, were still rated more favorably by students. 
Some recent research indicates a nonlinear component between Difficulty of course and other 
categories (March & Roche, 2000, Feldman, 1997). Marsh & Roche (2000) claims that learning increases 
as workload increases to an optimal level, then flattens out, and finally declines for very high levels of 
workload. A test for a non- linear relationship between Difficulty and Learning, Examinations, 
Assignments, Overall Instructor and Overall Course was run and results indicate some support for Marsh 
& Roche’s (2000) claims. For example, the results from this dissertation show no quadratic relationship 
between Difficulty vs. Assignment or Difficulty vs. Overall course. For Leaning and Examinations, the 
quadratic relationship does exist and the model explains more of the variance. When a quadratic model, 
rather than a linear, is applied, the correlation in learning increases from 32 % to 40% and Examinations 
from 46% to 50%; however, in both instances, the linear model has a better p- value indicating a better fit 
model then the quadratic.  
From the results, the researcher draws the 
conclusion that the linear model is better for Learning vs. 
Difficulty whereas the quadratic is better for Examinations 
vs. Difficulty. This would mean that for excellent teachers, 
students rate the fairness of their examinations higher the 
more challenging they find the course; however, at a certain 
point, when students start finding the course too difficult, they start to think that the examinations are less 
fair. Students also think that the more difficult a course is, the more they’ve learned in the course.  
For the relationship between Overall Instructor and Difficulty, the results are clear and precise.  
By using a quadratic model when looking at the relationship, the correlation between the two factors 





Difficulty and Overall Instructor are similar to March and Roche’s (2000) findings between Learning and 
Difficulty. Overall Instructor grades increase as Difficulty increases to an optimal level, then flattens out, 
and finally declines for very high workload levels.  
Research Question 2 
Out of all of Marsh’s evaluation categories, Overall Instructor received the highest average rating 
by students. This result needs to be interpreted with great care because many universities, when asked to 
share their best evaluation form/best instructor, provided rating forms with the highest Overall Instructor 
score. Due to this, a very high score of overall instructor could be expected. Table 27 compares the 
category rankings from this study and from Marsh (1977), both with and without Overall Instructor and 
Overall Course included 
Table 27 Instructor Ranking per Category comparing Marsh vs. Dissertation 













w/o OI and 
OC 
Enthusiasm 1 7 4 3 
Breadth 6 3 3 2 
Organization 7 4 5 4 
Interaction 9 6 2 1 
Learning 4 8 7 6 
Examinations 8 5 6 5 
Assignments 4 2 10 9 
Difficulty/Workload 10 1 9 8 





Overall Course 2 8 8 N/A 
 
The table 27 ratings were ordered by the average value each category achieved. Marsh result 
indicate that the "most outstanding" instructors received substantially higher evaluations than the "least 
outstanding" instructors on 9 of the 10 evaluation scores (the two groups did not differ significantly on the 
Difficulty/Workload factor); however, the order in which category was placed differs significantly 
between the two groups.  
Instructor Enthusiasm scored very high in both Marsh’s ranking and in the rankings of this 
research and so did overall Instructor. Other than that, the rankings were quite different. For instance, 




) whereas the comparable Marsh’s rankings were 6
th
 
and 7th. Assignments were ranked as the least important category for excellent instructors in this research 
although in Marsh it appear in the top half list, ranked 4th.  
Worth noting is that the rankings for Marsh’s “most outstanding” and “least outstanding” teachers 
do not disclose the actual score per category, only the order in which they compare to each other.  
Some studies (Bosshardt & Watts, 2001) have ranked the category “well prepared" and "presents 
material clearly" as two of the top four determinants of students' overall evaluations. Bosshardt & Watts’ 
“well prepared" and "presents material clearly" would be the equivalent of the researcher’s Organized and 
Instructor Enthusiasm/Breadth. The findings of this dissertation correlate well with the findings of 
Bosshardt & Watts as Organized and Instructor Enthusiasm/Breadth are all within the top 4 ranked 
categories.  
Other studies, such as Ryan and Harrison (1995), recommended that the category “amount 
learned” and “exam fairness” should have the highest impact on TEFs as they were the highest weighted 
item by the students. Based on this study, the researcher would recommend Interaction and Breadth as the 





sample as a whole as well as for United States instructors separately. Ryan and Harrison (1995) also 
suggested that course difficulty was consistently the least important factor affecting overall evaluations 
and so should be given least weight. In this dissertation, Difficulty is rated second from last and so the 
results agree with the Ryan and Harrison findings and suggest that less weight should be put on questions 
related to course difficulty.  
Feldman (1997) used 17 different instructional dimensions and correlated each with the overall 
evaluation of the instructor. When each of Feldman’s instructional dimensions is placed under one of 
Marsh evaluation categories, the most to least correlated item can be compared to the findings in this 
dissertation and the results are as shown in Table 28.  
Table 28 Instructor Ranking per Category comparing Feldman vs. Dissertation 
Category Feldman's Ranking Rankings from Dissertation 
Difficulty 1 7 
Breadth 2 2 
Instructor Enthusiasm 3 3 
Organization 4 4 
Learning 5 6 
Interaction 6 1 
Assignments 7 8 
Examinations 8 5 
 
Feldman’s ranking was of instructors from various disciplines, whereas the ranking from this 
dissertation were of (excellent) mathematics instructors. Several possible theories could be operating to 
produce differences in ratings of teachers, and therefore different order of rankings, in different academic 
disciplines. These include various levels of course difficulty; some fields may have better teachers than 





attitudes, academic skills, goals, motivation, learning styles, and perceptions of the constituents of good 
teaching (Feldman, 1997).  For all these reasons, one would not expect the results of this study to 
replicate Feldman’s. 
Nevertheless, the results from Feldman’s study do tend to agree with the findings in this 
dissertation. As Table 28 shows, both the student’s in Feldman’s study and the students in this 
dissertation ranked, Breadth (2), Instructor Enthusiasm (3) and Organization (4) the same. Feldman’s 
students had Difficulty as their item most correlated with an Overall Instructor grade, whereas this 
dissertation has Difficulty in second from last place. Both studies also agree that Interaction is correlated 
lower then Breadth, Instructor Enthusiasm and Organization and that Assignments is the item least 
correlated with Overall Instructor. In summary, the results from this research tally quite closely with the 
findings of Feldman. The commonalities between these two studies indicate that that the teacher’s clarity 
and ability to make students understand the material, the teacher’s stimulation of students’ interest and the 
students’ perceived outcome or impact of the course are of high importance when describing teaching 
excellence.  
The correlations between the results from this dissertation and Feldman and Marsh’s studies 
collectively indicate a direct link between how students made overall evaluations of instructors, 
hypothetical or real, and their opinions of how important individual teaching factors should be when 
making an overall evaluation. This demonstrated link could become important if a weighted average 
overall evaluation based on student-derived weights were to be used. 
Teaching contains many different elements, a multidimensionality that instruments of TEF 
usually attempt to capture. Marsh & Dunkin (1992) points out that the construction of most of these 
instruments is based on an analysis of the content of effective teaching and the purposes these ratings are 
intended to serve. Although all dimensions of instruction would seem to be important to effective 





All of Marsh’s evaluation categories in this research scored on average over 80% of the maximum 
possible value. The top four categories scored over 90%.  
Table 29 Average student rating per Marsh’s Characteristics (Table 15 repeated) 
 CATEGORY AVERAGE 
(All) 







95.68% 1 Overall 
Instructor 
grade 




2 Interaction 93.03% 2 Interaction 93.05% 2 Interaction 92.54% 
3 Breadth 92.19% 3 Instructor 
enthusiasm 
92.63% 3 Examinations 91.72% 
4 Instructor 
enthusiasm 
91.74% 4 Organization 92.62% 4 Breadth 87.56% 
5 Organization 89.74% 5 Breadth 92.46% 5 Difficulty 87.50% 
6 Examinations 89.70% 6 Overall course 
grade 
89.30% 6 Learning 86.32% 
7 Learning 88.73% 7 Learning 89.15% 7 Instructor 
enthusiasm 
82.78% 
8 Overall course 
grade 
87.41% 8 Examinations 89.07% 8 Overall 
course grade 
82.05% 
9 Difficulty 87.02% 9 Difficulty 86.97% 9 Organization 79.69% 
10 Assignments 82.81% 10 Assignments 86.61% 10 Assignments 70.76% 
 
One thing to take note of is the fairly small difference between categories. Although the 
difference between the top and bottom ranked item is 12.87% there is, for example, only a 2.72% 
difference between item evaluation items ranked 5 and 9. Whether or not you include Overall Instructor 





The values in table 29 indicate that excellent mathematics instructors at universities have valuable 
and frequent interactions with their students, in class and outside. They explain the material taught clearly 
and methodically and with many alternative approaches to each topic, allowing students to see 
mathematical concepts from different angles. They are enthusiastic about their subject, are energetic 
during class hours and capture and hold their students interest through class. Somewhat less so, they also 
grade the assignments and examinations fairly, are structured and organized and clearly communicate 
grade boundaries, expectations on deadlines and provide a plan for the course early in the semester..  
When each factor is divided into the categories Structure & Format and Persona, as defined in 
Chapter 4, not taking Overall Instructor or Overall Course into account, the persona category consists of 
the top three rated items, whereas the Structure & Format items appear further down in the ranking list. 
This would indicate that the characteristic that takes a teacher from being good to excellent is very much 
within their persona and mathematical knowledge.     
 Persona: Instructor Enthusiasm (3); Breadth (2), Interaction (1), (Overall Instructor) 
 Structure & Format: Organization (4), Examinations (5), Assignments (9) and Difficulty (8) 
Research Question 3  
Do the common characteristics, and correlations, vary in the territories of Sweden and the United 
States? 
Average Values 
One interesting finding is the shared view between Swedish and United States students that their 
interaction with their instructor is most important and the value of class assignments (readings, problem 
sets etc.) is least. If United States and Swedish instructors are viewed separately, the three highest 
categories are Interaction, Examination and Difficulty/Breadth (SWE) and Interaction, Instructor 





characteristics, or that the evaluations forms are somewhat differently designed. See below for a more 
detailed discussion regarding this.  
In the ten categories compared (see table 30) Swedish instructors scored a higher average mean 
the United States Instructors in three categories; Examinations, Difficulty and Overall Instructor, although 
the difference in means for Difficulty and Overall instructor was not significant. The United States 
instructors scored higher on average in the other seven categories and all but Interaction was considered 
significant. The main difference between the two countries lay in Assignments and Organization, where 
the differences were 0.129 and 0.159. All other differences, although deemed significant, were ≤ 0.099 
(0.1).  
Table 30  Mean value on a 0 – 1 scale for instructors per Marsh’s categories for Sweden and the 
United States 




Instructor enthusiasm 0.828 0.927 0.099 US Yes 
Breadth 0.876 0.925 0.049 US Yes 
Organization 0.797 0.926 0.129 US Yes 
Interaction 0.925 0.93 0.005 US No 
Learning 0.863 0.891 0.028 US Yes 
Examinations 0.917 0.891 -0.026 SWE Yes 
Assignments 0.708 0.867 0.159 US Yes 
Difficulty 0.875 0.87 -0.005 SWE No 
Overall Instructor  0.964 0.955 -0.009 SWE No 
Overall Course  0.821 0.893 0.072 US Yes 
  
When the questions asked on individual TEFs were examined, the questions on the United States 





forms. On average, a Swedish TEF contained questions covering 6.5 out of Marsh 10 evaluation 
categories, whereas a United States evaluation form covered 8.7 out of 10 questions on average. The 
forms in Sweden and the United States contained about the same numbers of questions on average; it was 
just the nature of these questions that differed. Swedish evaluation forms, on average, contained few items 
asking students to evaluate Instructor enthusiasm, Breadth, Interaction and Overall Course.  
By law, all universities and högskolor in Sweden must conduct evaluations at the end of each 
course to allow students to rate the course itself, but there is no guidance on what must be on such a form 
(www.hsv.se). In the United States, evaluations are conducted by most universities (Huemer, 1998). Not 
by law but by best practice and each university designs its own evaluation form. Marsh’s (1979) 
evaluation categories were designed and constructed after reviewing a large number of United States 
evaluation forms. He did not take the structure of such forms from other nations into consideration. This 
might explain why the United States forms on average covers a greater range of Marsh’s evaluation 
categories then do Swedish forms. 
The Swedish evaluation forms also contained a much larger proportion of open ended questions 
than the United States TEF’s. Approximately 40 – 50% of all questions on the TEF in Sweden were such 
questions- which could not be converted to scalable items. In fact, two universities which agreed to 
participate in the study had only open ended, non-scalable question on their evaluation form, and hence 
were excluded from the study (see section 3.1 for a detailed discussion). The United States forms tended 
to have only one or two open ended questions per form. 
Examples of open ended questions asked on Swedish evaluation forms were: 
 What did you like most about the course? 
 To what extent have the University Library resources (literature, lectures, supervision and web 
support) met your expectations for this course? 





 How satisfied are you with your personal efforts throughout and for this course? 
 What percentage of your total work hours have been put on this course? How many credits are 
you taking in total?  
 I would like to state the following regarding the examination, its process, exam design and 
compatibility to the material taught: 
 How did you experience the work load for this course compared to others? Please comment 
below. 
 Please comment on the relevant literature for this course. 
 What do you think has been exceptionally good/bad with this course? Please comment below.  
 What can be done to improve this course going forward, please comment below.  
Just as the scalable items on the TEFs do, these open ended questions ask for opinions and 
feedback about examinations, assignments, difficulty and organization. To a much lesser extent they 
contain question about instructor knowledge, the skill set of the instructor, the teacher’s enthusiasm and 
their interactions with students. This structure might reflect the argument made by some researchers 
(Huemer, 1998, Gibbs, 2010) that students are not competent to cast judgment on certain matters. Without 
more thorough research, the researcher concluded, by inspection, that Swedish TEFs on average have a 
slightly different design that the United States TEFs. This difference in design leaves some doubt about 
the interpretation of any difference in average ratings on the categories Instructor Enthusiasm and Breadth 
and Interaction.  
Looking at the average values for each evaluation category, the difference in means between the 
two nations does at first not appear to be great; however, when one keeps in mind the average rating for 
instructors (not just excellent instructors) in the United States, the numbers appear more interesting. 
Huemer (1998) claims that the average rating United States professors receive is 4 or above on a scale of 
1 – 5, which means that a difference in score above 4 (or 0.8 in our case) is more significant when it 





(0.8).  Huemer also states that, because the average rating of a professor is 4.0, if a student, for whatever 
reason, grades the teacher several points below average he will affect the professor’s average much more 
significantly then an enthusiastic student who grades above the average. Assuming the professor obtains 
average ratings, the marginal negative rating can have an impact up to three times greater than the 
marginal unusually enthusiastic student. If the professor is considered above average, the marginal 
negative rating will have an even greater impact and a marginal change in the higher scales (4.0 – 5.0) can 
generate significant differences.  
Converting the percentage average weighting from Table 30 to a scale of 1 - 5, to allow 
comparisons with Huemer (1998), it is clear that, on average, excellent instructors score over 4.7 on 
Overall Instructor and over 4.6 on Interaction. Excellent United States instructors consistently obtain 
average scores over 4.0 throughout the list, whereas SWE instructors score below 4.0 on Assignments and 
Examinations (see Table 31). Various explanations are possible for these differences; the different 
grading system, a different examination system, the type of students enrolled in a class, the average age of 
the students, and the reason for choosing the course (see Section 2.4.5 for a detailed analysis of the 
difference in education systems).  
Table 31  Average rating on a 0-5 scale per Category per Nation 











2 Interaction 4.6515 2 Interaction 4.6525 2 Interaction 4.627 
3 Breadth 4.6095 3 Instructor enthusiasm 4.6315 3 Examinations 4.586 
4 Instructor enthusiasm 4.587 4 Organization 4.631 4 Breadth 4.378 
5 Organization 4.487 5 Breadth 4.623 5 Difficulty 4.375 
6 Examinations 4.485 6 Overall course grade 4.465 6 Learning 4.316 





8 Overall course grade 4.3705 8 Examinations 4.4535 8 Overall course grade 4.1025 
9 Difficulty 4.351 9 Difficulty 4.3485 9 Organization 3.9845 
10 Assignments 4.1405 10 Assignments 4.3305 10 Assignments 3.538 
 
As the average professors score around 4.0 on their TEF’s (Huemer, 1998), the average values 
received for the group as a whole, and especially for Swedish instructors, could be interpreted as low 
when one considers that fact that this group has been deemed excellent; however, the average score of 4.0 
is based on professors in various disciplines. See Table 32 for details.   
Table 32  Number of instructors per average rating on a 0 – 5 scale on TEF  
Nationality Average > 4.75 4.5 < Average ≤ 
4.75 
4.25 < Average 
≤ 4.5 
4.0 < Average ≤ 
4.25 
Average ≤ 4.0 
All 4 13 7 2 3 
US 4 11 6 1 1 
SWE 0 2 1 1 2 
 
Feldman (1978, 1997) demonstrated that humanities and arts courses receive higher ratings than 
social science courses, which in turn receive higher ratings than mathematics and science courses and 
there is increasing evidence that ratings do differ between disciplines although it is not clear why. It does 
seem, however, that on average, mathematics instructors score lower than many of their colleagues in 
other disciplines. It is not a secret that many students, even those enrolled in a mathematics program, have 
a fear of mathematics as a subject and find it both daunting and challenging (Grubb, 1994). This could be 
one reason why mathematics instructors on average sit below the mean compared to their colleagues in 
other departments, especially in the United States where all students complete mandatory mathematics 
courses as a part of their liberal arts requirement before moving on to their specialized area of study. So, 





be expected to score lower than 4 on average. Also, the average rating of 4.0 for a professor does not 
mean that the professor scored 4.0 on each item, only that the overall average score, however it was 
calculated, was around 4.0.  
Correlations 
In total, United States instructors had 22 simple correlations, between any two of Marsh’s 
evaluation categories, with R ≥ 0.5 and p < 0.05 and out of those, six were considered to have high 
correlations with R ≥ 0.75 and p < 0.01. The strongest correlation was found to be between Instructor 
Enthusiasm vs. Overall Instructor, with R = 0.818 and almost 67% of the variance explained.    
 Instructor enthusiasm/Interaction (R = 0.808) 
 Instructor enthusiasm/Overall Instructor (R = 0.818) 
 Breadth/Overall Instructor (0.753) 
 Breadth/Overall Course (R = 0.756) 
 Examinations/Assignments (R = 0.802) 
 Examinations/Overall Instructor (R = 0.765) 
Swedish instructors did not have 45 correlations in total as some categories lacked enough entries 
to provide significant, reliable results. In total, 15 reliable correlations were found, with 6 considered 
significant at the 0.05 level. Due to the comparatively low number of entries, however, these correlations 
should be interpreted with caution.   
The strongest were between: 
 Learning vs. Examinations (R = 0.962),  
 Learning vs. Overall Instructor (R = 0.997),  
 Learning vs. Overall Course (0.957),  





 Examinations vs. Overall Course (R = 0.939) and  
 Overall Instructor vs. Overall Course (R = 0.953).  
The only significant high correlation Swedish and United States instructors had in common was 
the relationship between Examination vs. Overall Instructor (RSWE = 0.922; RUS = 0.765). In both Sweden 
and the United States, the instructor teaching the course also designs and marks the examinations. The 
only difference between the two nations is that the United States instructor can show bias against a 
particular student as the students name appears at the top of the examination paper. In Sweden, the 
instructor is not present when the examination is taken by the students and a coding system is used for 
identification. In theory, the instructor will not know whose paper he is grading (www.hsv.se). It would 
appear, for both nations, that a student, who perceives an instructor to be excellent overall, also believes 
that the teacher will construct valuable questions on the examinations and then to grade the material fairly 
and impartially.  
When an ANCOVA test (see Section 4.3) was run to check for any significance in difference in 
means for each evaluation category as well as how much of the variance in the dependent variable could 
be explained by nationality, two categories distinguished themselves. The United States instructors had on 
average higher mean values in both these categories, Instructor Enthusiasm and Enthusiasm. It would 
appear that nationality explains 18.8% of the variance for Instructor Enthusiasm, and over 44% for 
Assignments. For Enthusiasm, the difference could be explained by the lack of items in Swedish TEF’s 
relating to this category.  
Finally, when the category Structure & Format (containing Marsh’s categories Organization, 
Examinations and Assignments) was tested against Overall Instructor the result shows that nationality 
does a have significant statistical difference in means for the United States and Sweden once you control 
for Structure & Format. Approximately 25.9% of the variance can be accounted for by nationality. 





Assignments and Exams are controlled for. The category Persona was not tested due to the few entries 






CHAPTER 6- Summary, Conclusions, Limitations & Recommendations  
The genesis of this study was the researcher’s long term fascination with excellent mathematics 
instructors at the higher levels of university studies. Regardless of the educational institution, students 
always seem to have a clear view of who is a good teacher and who is not. Often, students also share 
these views with each other. The researcher wanted to see if there was any truth behind such student 
opinions and if so, what are the components of excellent mathematics teaching at the university level?  
Summary 
The purpose of this study was to establish common characteristics of excellent university 
lecturers in mathematics by applying Marsh’s ten evaluation categories.  In identifying excellent 
university lecturers this dissertation made use of the definition of “excellent” as “exceptionally good” and 
“clearly noticeable”. For the purpose of this study, the definition was applied to identify a population of 
excellent university lecturers based on those individuals who were clearly noticeable compared to their 
peers as a result of ratings received on teacher evaluation forms. 
Marsh (1977) employed ten evaluation characteristics used as a measure against which the quality 
of teaching was assessed. These evaluation categories were: 
 Instructor Enthusiasm: The instructor's display of enthusiasm, energy and ability to hold student 
interest while making valuable presentations.  
 Breadth: The presentation of a broad background encompassing alternative approaches to the 
subject.  
 Organization: The organization of the course, course materials, and class presentations.  
 Interaction: The freedom students felt in interacting with the instructor and the value of these 
interactions.  





 Examination: Student perceptions of the value and fairness of graded materials in the course.  
 Assignments: The value of class assignments (readings, homework, etc.) to the course.  
 Difficulty: The relative difficulty and workload of the course, and the pace of presentations.  
Two broader categories: 
 Overall Instructor: A single evaluation item asking "What is your overall rating of the 
instructor?” 
 Overall Course: A single evaluation item asking "What is your overall rating of the course?” 
This thesis sought to identify which of these areas were most consistently demonstrated by those 
university lecturers receiving the highest student ratings and whether there are any areas in which 
excellent lecturers received inconsistent ratings. The dissertation further used these observations to 
provide evidence of particular characteristics that are more important than others in the development of 
excellent university mathematics instructors. 
To obtain data, the researcher sent out an email to the top 100 mathematics departments at 
universities in the USA (as defined by U.S. News and World Report 2012) and to the 10 departments in 
Sweden offering Masters and Bachelors in mathematics. In total, 23 of the United States departments and 
7 of the Swedish chose to participate. The researcher asked to see the teacher evaluation form from the 
mathematics course which had received the highest overall rating in 2012. In departments where the 
number of staff was larger than 50, the researcher asked to see more than one form. All evaluation forms 
had received more than 15 student replies. The researcher then categorized each question on each 
evaluation form under one of Marsh’s ten evaluation categories, and the score for each question was 






In responding to the first research question “Are there any correlations between Marsh’s different 
characteristics classifications?” the researcher looked at simple correlations between any two of Marsh’s 
evaluation categories and found many statistically significant results. For classification, the researcher 
used Judd, McClelland & Ryan (2009)’s definition of strong (│r│ ≥ 0.75), intermediate (0.5 ≤│r│< 0.75) 
and weak (0.25 ≤│r│< 0.5) correlation. In total the data showed 6 strong, 16 intermediate and 4 weak 
correlations. 
From the total correlations per category, it is apparent that Instructor Enthusiasm is correlated 
with the most other categories (7/9), closely followed by Learning (6/9) and Overall Instructor (6/9). The 
categories least correlated with others were Interaction (2/9) and Assignment (1/9).  
The highest simple correlations found were for Overall Instructor vs. Instructor Enthusiasm (R = 
0.81), Instructor Enthusiasm vs. Interaction (R = 0.808) and Examinations vs. Overall Instructor (R = 
0.793). The top three evaluation categories strongest correlated with Overall Instructor were Breadth (R = 
0.753), Examinations (R = 0.793) and Instructor Enthusiasm (R = 0.81). The strongest correlations 
associated with Overall Course were Breadth (R = 0.791) and Learning (0.751). 
The researcher then ran a multiple regression model to investigate if any significant combination 
of evaluation items could explain excellence in instructors. When various categories were used in a 
multiple correlation, the best results were found when combining the variables Breadth, Examinations, 
Instructor Enthusiasm, Learning and Overall Course. By combining these into a multiple regression 
model over 88% of the variance in Overall Instructor could be explained.  
The same method was used to assess what combinations of variables best explain Overall Course 
and Learning. The single most significant factor in predicting an Overall Course score was Breadth (the 
presentation of a broad background encompassing alternative approaches to the subject); however, all 
other variables that were simply correlated to Overall Course had similar correlation levels, with 





important to consider when predicting an overall course grade. The best model for prediction of an overall 
course grade was using Breadth, Learning, Examination and Assignments as independent variables. 
Together, they explain over 96.6% of the variance in Overall Course. These results tally with previous 
findings in which categories such as amount learned, a professor’s ability to explain concepts, and 
fairness of examinations, all had a high impact on overall learning evaluations. When a partial correlation 
analysis was conducted for the independent variables in the model, Learning was the only variable 
significantly above and beyond the other independent variables, and accounted for over 93% of the 
variance in Overall Course. 
Although Learning (the extent to which students encountered a valuable learning experience) is 
not classified by Marsh as a global item (like Overall Instructor or Overall Course), its definition, does 
appear to sum up students overall views of how much a course taught them (Marsh, 1977, Huemer, 1998). 
On its own, Learning is correlated highest with Overall Course (R = 0.751), closely followed by Overall 
Instructor (R = 0.717), Instructor Enthusiasm (R = 0.722). The best multiple regression model, predicting 
a student’s rating of the learning experience as a whole, contained the independent variables Overall 
Course, Overall Instructor, Difficulty and Examinations. Together they explain over 94% of the variance 
in Learning. The positive correlation indicates that students rate their overall learning experience higher if 
the course is more challenging. The findings support Marsh and Roche (1997)’s claims that Difficulty of 
course does NOT have a negative impact on overall grades. 
Some existing research argues that students who find a specific course difficult would rate the 
overall course, and overall instructor, lower. The results from this thesis indicate no such relationship. In 
fact, the result shows a positive, intermediate correlation between Difficulty vs. Instructor Enthusiasm, 
Difficulty vs. Organization, Difficulty vs. Learning and Difficulty vs. Examinations and a moderate 





Marsh (1980) has suggested the possibility of a quadratic relationship between difficulty of 
course and a student’s overall learning experience, an instructor’s enthusiasm and student perception of 
examination fairness. This dissertation found a moderate quadratic correlation between Difficulty vs. 
Examination and a strong quadratic correlation between Overall Instructor vs. Difficulty. By applying a 
quadratic model, rather than a linear, the explained variance triples in Overall Instructor (from about 20% 
to 60%) and the correlation between the two factors is strong, R = 0.769. Overall Instructor ratings 
increase as Difficulty increases to an apparently optimal level, then flattens out, and finally declines for 
very high levels of workload.  
To work out the ranking for characteristics of excellent mathematics teachers, and to determine 
which, if any, were preferred and more highly rated by students, an average score for each evaluation 
category was developed. The results were used to answer the second research question, “Do excellent 
university mathematics lecturers have any characteristics favored by students”? 
Not surprisingly, the category Overall Instructor was on average rated as highest with instructors 
receiving over 95% of the maximum evaluation score possible. This was somewhat to be expected by 
definition as the researcher had reached out to each department asking for the instructor with the highest 
overall score. The second highest average ranked category was Interaction and the third category was 
Breadth.  
When the two overall categories, as well as Learning, were removed from the ranking list, the 
four top rated categories were Interaction, Breadth, Enthusiasm and Organization. The bottom four ranked 
categories were Examinations, Learning, Difficulty/Workload and Assignments.  
The researcher split each of Marsh’s evaluation categories in to two umbrella headings, 
Structure & Format and Persona. The Persona category contained Marsh’s evaluation categories 
describing a lecture’s personality, character and nature whereas Structure & Format contained categories 





 Persona: Instructor Enthusiasm (3); Breadth (2), Interaction (1)  
 Structure & Format: Organization (4), Examinations (5), Assignments (8), Difficulty (7) 
It would appear that the items ranked highest by students all fall under the Persona category and 
the items ranked less high fall under Structure & Format 
The third research question set out to investigate if the findings in research question 1 and 2 vary 
between the territories of Sweden and the United States. In the United States, the average professor are 
rated 4 on a scale of 1 – 5, or 0.8 on a 0 – 1 scale. In this research, the instructors in the sample scored an 
overall evaluation average of close to 0.9. Four instructors had average ratings from their students of close 
to 0.95, and only three had average ratings of around 0.8. In general, Professors in the United States had 
higher overall ratings then professors in Sweden. 
As the sample in this research per definition is defined to be excellent, one would expect to find 
average values higher than 0.8 on all categories; however, the average professor score of 0.8 (4.0 on a 
standard 0 – 5 rating scale) is based on professors in various disciplines. Some researchers (Feldman, 
1978, 1997) have showed that humanities and arts courses receive higher ratings than social science 
courses, which in turn receive higher ratings than mathematics and science courses and there is increasing 
evidence that these differences are consistent across universities in the United States. In general, 
mathematics instructors receive slightly lower the 0.8 on average. 
Nationality explains 18.8% of the variance in Instructor Enthusiasm, and over 44% of the 
variance for Assignments. In no other categories were the difference in means shown to be a result of 
nationality and would most likely be due to other, third variable factors. This means that, on average, 
students in the United States associate the instructor's display of enthusiasm, energy and ability to hold 
student interest while making valuable presentations and the value of class assignments, such as readings, 





Nationality was also shown to be statistically significant for difference in the mean in the 
umbrella category Structure & Format. Approximately 25.9% of the variance could be accounted for by 
nationality. This means that Swedish Instructors on average score higher on teacher evaluation forms then 
United States instructors for the category Structure & Format, when controlling for nationality. 
Conclusions 
The excellent mathematics instructors who participated in this study had in common certain 
personality characteristics as well as course structure characteristics that warrant further discussion. This 
research supports previous findings that there is no one characteristic or personal trait that explains 
excellence. There are, however, some combinations of characteristics that better explain excellence then 
others. The vast number of significant simple correlated items (26/45 with R > 0.4 and p < 0.05) in this 
research support previous findings that teaching is a complex and multidimensional art and that no one 
single item can be used to define excellence. In fact, the findings suggest that rather than looking to a 
simple evaluation category and a simple regression to explain excellence, it is a combination of attributes 
that defines lecturers deemed outstanding compared to their peers.  
By the nature of the sample in this research, all instructors participating had been deemed 
excellent, some by scores from a teacher evaluation form only and some by a further recognition of the 
Chair of Department. Therefore, all of Marsh’s categories are somewhat intertwined with “excellence of 
an instructor”. The highest correlation was with Instructor Enthusiasm at R = 0.81 but by adding on two 
other factors, Breadth and Examination, the correlation increases to R = 0.904. The study’s multiple 
regression models suggests that, when assessing an instructor, students value subject matter knowledge, 
explanatory ability, the fairness of examinations, and enthusiasm and commitment to students as the most 
important attributes. 
Overall, items that explain a lecturer’s persona, character and personality are generally more 





preparation, organization and structure of the course, such as Organization, Examinations, Assignments 
and Difficulty are generally more highly correlated with a student’s overall learning experience and 
Overall Course rating. Breadth has the single highest correlation with Overall Course, but by adding on 
Learning and Examinations, the correlation increased to a staggering 0.983. Overall, it is the more 
measurable categories which encompass the structure, organization and communication within the course 
that correlate most highly with the course evaluation. It is the teacher’s clarity and ability to make 
students understand the material, the teacher’s stimulation of students’ interest and the students’ perceived 
outcome or impact of the course that are of high importance. This indicates that students valued the more 
measurable items in assessing their achieved learning experience from excellent mathematics instructors; 
however, when it comes to rating the lecturer himself, it is more the personality traits that matter.  
The difficulty of a course seems to affect the rating of the instructor and the course in a positive 
way. As the course gets more difficult, the students rate the course and the instructor higher. This suggests 
that students value an academic challenge and do not “penalize” instructors for using challenging 
material, quite the opposite. There is a clear positive linear relationship between both the categories 
Instructor and Course with the category Difficulty. Categories of Instructor and Difficulty a quadratic 
model gives an even better fit. At first, students grade the instructor higher the more challenging they find 
the course; however, at a certain point, the instructor starts getting slightly lower evaluation marks when 
the course gets more difficult. This happens at a fairly late stage on the curve and so it is only if the 
course gets too challenging students penalize the instructor with a slightly lower grade.  
The instructors in this research received exceptionally high average ratings from their students on 
all evaluation categories defined by Marsh. The typical rating in the United States is about 0.8 for an 
average instructor and the participants in this study received values equal or higher on all of Marsh 
categories. How these characteristics and categories contributed to their high effectiveness is worthy of 
deeper consideration. The category Overall Instructor received the very highest average score which was 





which were ranked as number two and three on the list, would point towards students believing that the 
instructors they rated as excellent also possessed a broad and wide subject knowledge and were engaging 
and approachable. Ryan and Harrison (1995) recommended that the category “amount learned” and 
“exam fairness” should be given the most weight in the overall evaluation of a course/instructor as they 
were the highest weighted item by the students in their study. This research suggest Interaction and 
Breadth as the top two for mathematics instructors. The clarity and ability to make the students 
understand the mathematical concepts, and the stimulation of their interest and curiosity of the subject, 
are by students highly associated with excellence in teaching. In general, it is Marsh’s categories related 
to the instructor’s persona that are more highly rated than the others. This implies that, for mathematics 
instructors, students’ associate teaching excellence with personality and character, rather than the 
organization and structure of a course.  
There is not a significant difference in average ratings for Marsh’s categories between instructors 
in Sweden and in the United States, except for Examinations. On average the United States instructors 
score higher per category then Swedish Instructors and the differences in means are significant in 7 out of 
the 10 categories. There are various possible explanations for these differences, the countries’, different 
grading systems, the examination systems and types of students enrolled in classes, and the typical 
reasons for selecting a mathematics course. 
Swedish students associate fairness of graded materials in the course more with an excellent 
instructor then students in the United States do. This result could be related to differences in the design 
and execution of examinations in Sweden and the United States. In the United States, the instructor is 
aware of whose examination he is marking as the paper will have the student’s name on it whereas a 






A limitation of this particular study is the relatively small sample size n = 30. Smaller samples 
studies permits shorter time-frame, and the research question can be addressed in a relatively short space 
of time. Furthermore, obtaining ethical and institutional approval is easier in small studies compared with 
large multicenter studies. This is also particularly true for international studies (Hacksaw, 2013). It is also 
often better to test a new research hypothesis with a small number of subjects first. This avoids spending 
too many resources, e.g. subjects, time and financial costs, on finding an association between factors 
when there really is no effect; however, if an association is found it is important to make it clear in the 
conclusions that it was from a hypothesis-generating study and a larger confirmatory study is later needed 
to confirm these results. 
As of today, very few studies, especially those using teacher evaluation forms as a base, focus on 
excellent mathematics lecturers and their teaching ability at universities. Although a large number of 
studies examine excellence of mathematics instructors, they typically do so in a high school environment 
rather than at university and very few use evaluation form for collecting data. Similarly, much research 
has also been conducted over the last 40 years looking at just teacher evaluation forms and many of these 
have also attempted to assess the quality of an instructor using the information gathered from there. These 
studies have, however, mainly varied across subjects and departments and very few have specifically 
looked at excellent teachers only. Most studies have focused on teachers across the spectrum, not just 
those deemed excellent.  
Over the last few decades, much research has been conducted to see what variables affect 
teaching. Few variables appear to correlate with student ratings that are not related to instructional 
effectiveness or overall instructor ratings. In this study, no background variables were investigated for 
further correlations between the evaluation categories. Defining what is a background variable and what 
is not is extremely important when looking for correlations, and different researchers have over the last 





(Marsh & Dunking, 1992). According to Benton & Cashin (2012), who offered a summary of the latest 
research finding on what is and isn’t associated with student ratings of teachers, the following variables 
have no or little impact on the results. 
 Age of student or teach and teaching experience.  
 Gender of the instructor or of the student 
 Race of Instructor 
 Personal Characteristics such as personality traits 
 Research Productivity 
 Level of student (e.g., first year, senior) 
 Student personality 
 Time during the term when ratings are collected 
The following variables have, however, been suggested as worth examining for possible 
correlations with student ratings. 
Faculty rank: Regular faculty members tend to receive higher ratings than graduate teaching 
assistants; however, this variable may NOT require control because regular faculty as a group are more 
experienced and, therefore, tend to be more effective teachers than do graduate teaching assistants.  
Expressiveness: The “Dr. Fox effect” suggested that student ratings might be influenced more by 
an instructor’s style of presentation than by the substance of the content. The literature generated by the 
Dr. Fox study was clarified in the findings of Marsh and Ware (1982), who suggested that when student 
extrinsic motivation to achieve is low, the influence of instructor expressiveness is substantial. Being 
more expressive produces higher student ratings and higher examination performance. More specifically, 
manipulations of instructor expressiveness primarily influence ratings of instructor enthusiasm; 
manipulations of lecture content primarily influence ratings of instructor knowledge, as well as student 





attention. Expressiveness, therefore, tends to enhance learning and Benton & Cashin (2012) suggest it 
does NOT require control. 
Student motivation: Instructors are more likely to receive higher ratings in classes where students 
had a prior interest in the subject matter (Marsh & Dunkin, 1992, 1997) or were taking the course as an 
elective.  
Expected grades: Opinions is split on expected grade’s effect on student ratings. Centra (2003) 
examined the relationship between expected grades and student ratings and found that expected grade 
generally had no effect on ratings across eight subject matter areas; however , other researchers (Feldman, 
1976, 1997; Marsh & Dunkin, 1992, 1997; Marsh & Roche, 2000) have reported positive but very low 
correlations (.10 to .30) between student ratings and expected grades. 
Level of the course: Although level of the student is unrelated to student ratings, higher-level 
courses (such as graduate courses) are rated somewhat higher. 
Class size: Although there is a tendency for smaller classes to receive higher ratings, it is a very 
weak inverse relationship with r = -0.09. 
To further validate the results of this study, the background variables described above could have 
been collected and controlled for when running the models.  
In this study, only excellent mathematics teachers were considered. By restricting the sample to 
only mathematics instructors, the hope was to discover what unique characteristics or attributes they 
possessed that made them excellent. The hope was also to see if there were any specific items that 
mathematics teachers scored higher on than other subject specialists. This would have become apparent 
by comparing the research results to other findings. Feldman (1997) summarized his previous studies 
showing that humanities and arts courses receive higher ratings than social science courses, which in turn 





(Benton & Cash, 2012). Although there is today increasing evidence that ratings differ between 
disciplines, it is not clear why. Various explanations have been offered by researchers. For example, some 
fields may garner lower ratings because they are more poorly taught. If this is the case, then these 
differences do not need to be controlled for; however, if instructors in fields requiring more quantitative 
reasoning skills are rated lower because today’s students are less competent in such skills then some 
control is necessary. In fact, Centra (2009) found that mathematical/science courses do tend to receive 
lower ratings. He suggested that institutions might want to use comparative data to determine if the lower 
ratings may be the result of lower student quantitative skills. 
By limiting the sample the potential bias was eliminated; however, in order to increase the pool, 
excellent teachers in various subjects across the sciences could have been used and compared. This would 
have allowed for more accurate results and for a sample more comparable to those used in previous 
research. 
Finally, an obvious potential source for bias was the researcher’s method for categorizing each 
evaluation form item under Marsh’s ten different evaluation categories. Where some questions, such as 
“The instructor encouraged questions and interactions and responded well to them” were pretty 
straightforward to categorize (Interaction), other items such as “The instructor made the course 
interesting” were less obvious at first sight. Many lengthy discussions and debates was conducted with 
both a fellow mathematics graduate and a teacher trainer lecturer at university in the UK when trying to 
place each item under the “right” category before making a final decision; however,  it does not exclude 
the possibility of another researcher having placed an item under a different heading. Once an item had 
been placed under an evaluation category, any further similar questions were placed under the very same 
group. This bias, however, of potentially placing a TEF item under the “wrong” caption, would exist in 






By understanding the key characteristics and persona trait of excellent mathematics instructors, 
we gain a better understanding on what students appreciate in a mathematics instructor and how they 
define their learning experience. As the best model of prediction for excellent instructors contained  
variables defining the instructor's display of enthusiasm, energy and ability to hold student interest while 
making valuable presentations, student perceptions of the value and fairness of graded materials in the 
course and the instructor’s presentation of a broad background encompassing alternative approaches to 
the subject, it is these areas where new instructors could spend time improving in order to achieve high 
TEF ratings and providing students, in their opinion, with a good learning experience.  
Teaching excellence at universities and colleges are far from being fully understood and there are 
many areas and avenues still to be explored. The three suggestions below is the researcher’s idea of 
potential future research.  
Larger sample size: By using a smaller sample size, the researcher managed to hit the right level 
of time and work to write this dissertation. By only reaching out to approximately 150 universities, the 
researcher managed to collect a sample large enough to conduct this study, yet avoiding spending too 
much time and cost. The results were objectively accurate and provided a good foundation for future 
studies.  Whenever smaller sample sizes are used, if an association is found it is important to conduct a 
larger confirmatory study is later to confirm and build on these results.  
Controlling for background variables: Marsh (2007) defines bias as existing “when a student, 
teacher, or course characteristic affects the evaluations made, either positively or negatively, but is 
unrelated to any criteria of good teaching”. By this definition, the correlations between student ratings and 
class size or between student ratings and student interest in the course, are not biases because students in 
small classes and students who are interested in the subject matter actually do tend to learn more and, 





when evaluating the results. One suggestion is, therefore, to include such variables, and build on existing 
research to determinate if they actually DO need to be controlled for or if they can be left out completely. 
This would include both the variables not being supported much in the existing research as potential 
factors of bias (age of student or teach and teaching experience, gender of the instructor or of the student, 
race of instructor, personal characteristics of instructor, research productivity, level of student academic 
study, student personality and time during the term when ratings are collected) as well as the factors 
which in the existing research have shown to impact the result when not controlled for (faculty rank, 
expressiveness, student motivation, expected grades, level of the course and class size).  
Controlling for Academic Discipline: Feldman (1997) has reviewed a number of studies 
showing that humanities and arts courses receive higher ratings than social science courses, which in turn 
receive higher ratings than mathematics and science courses. One possible way to add to the existing 
body of research would be to investigate if this is the case for excellent instructors as well or just for 
instructors as a group overall. Because Centra (2009) argued that mathematics instructors tend to receive 
the lowest ratings, such research would also provide a good opportunity to comment on that argument. 
Centra suggested that institutions might want to use comparative data to determine if the lower ratings 
may be the result of lower student quantitative skills. A possible continuation of the research in this 
dissertation would be to either look at a completely different subject group or compare the results found 
in there to result in this study, or to include teacher evaluation forms from excellent instructors in a 
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A. APPENDIX A- Email to United States CoF 
Dear Professor XXX 
I was wondering if you would please help me out with something? I am an enrolled PhD student at 
Columbia University, TC, Mathematical Education, and I am looking for data for my doctoral thesis: 
Characteristics of Excellent Mathematics Instructors. I have been told to reach out to you directly 
initially for approval as you hold the department chair.  
I am looking to retrieve: 
 A copy of last year’s (2011/2012) course evaluation for the mathematics department. I.e., to be 
able to read the questions.  
 The summary of responses for the highest rated lecturer teaching a mathematics course, graduate 
or undergraduate. By highest rated, I mean the instructor with the highest average score, or, with 
the highest score a questions such as “Overall Instructor Grade”. By lecturer, I am referring to 
someone with the position assistant professor and upwards, or just lecturer. 
I have attached a copy of a public evaluation form, just to show you what I am after. I do not need to 
know the name of the lecturer or what course he/she taught. I just need the actual evaluation sheet with its 
summarized class scores. If you agree to help me out, I just need you to respond to this email stating that 
you allow this information to be shared with me and I can go on from there. At Columbia TC, my official 
sponsor is Dr Bruce Vogeli. I am also working closely with Dr Philip Smith.  
Please see below for contact details should you want to verify anything. My student UNI is XXXXXXX. 
Thank you so much. I really, really appreciate your help and time. 
Regards, 





B. APPENDIX B- Email to Swedish CoF 
Hej Dr XXX 
Jag heter Frida Grant och jag är doktorand vid Columbia University, Teachers College, Higher 
Mathematical Education i USA (New York). Jag söker data från svenska universitet att använda till min 
avhandling: “CROSS NATIONAL COMPARISONS OF EXCELLENCE IN UNIVERSITY 
MATHEMATICS INSTRUCTORS - An analysis of Key Characteristics of Excellent Mathematics 
Instructors based on Teacher Evaluation Forms”. 
Jag hoppas att jag emailat rätt person för att söka tillstånd för få tillgång till de dokument/data som är av 
intresse för min avhandling? I stora drag handlar min avhandling om att jämföra karaktärsdragmellan 
universitets lärare innom matematik som vid kursutvärderingar från elever (studenter) fått utmärkta 
utvärderingsresultat. 
Den data jag söker är: 
 En kopia av förra årets formulär av kursutvärderingar som studenterna på ert universitet 
besvarade; dvs, jag vill kunna läsa de frågor som ställdes till studenterna. 
 En summering av svar från den ”högst betygsatta” föreläsare för året 2011/2012. Med högst 
betygsatta menar jag den mest “populära” föreläsare, den lärare som fick de bästa omdömena. 
Om erat universitet inte summerar svaren i siffer format, sa gar det aven bra med en summering 
av en kursutvärdering från en förelasare som Ni vet ar mycket poppular bland 
studenter.Materialet får vara anonymt. Jag behöver inte veta vem föreläsaren är. Jag behöver 
heller inte veta i vilken specifik kurs inom matematiken han/hon undervisade. Avhandlingen 
kommer inte att presentera några namn eller nämnavid vilket universitet personen verkar/verkade 
vid. Jag har bifogat ett exempel av en offentlig kurstutvärdering jag fått från ett amerikanskt 





Min handledare vid Columbia University är Dr Bruce Vogeli, men jag samarbetar också mycket med Dr 
Philip Smith. Jag har bifogat deras information nedan om Du skulle vilja kontakta dem. 
Tack på förhand, 






C. APPENDIX C- Example of categorizing TEF questions under Marsh Evaluation categories 
Category Average Rating per question on a scale 0 - 1 Average 
Instructor enthusiasm           Overall Average 
Item No. 7 8     
Percentage 0.94 0.92    0.93 
Breadth            
Item No. 5      
Percentage 0.78     0.78 
Organization            
Item No. 1 2 6    
Percentage 0.96 0.98 0.72   0.886667 
Interaction            
Item No. 9 11 12    
Percentage 1 0.96 0.94   0.966667 
Learning            
Item No. 4 10 23    
Percentage 0.98 0.78 0.86   0.873333 
Examinations            
Item No. 15 16     
Percentage 0.7 0.86    0.78 
Assignments            
Item No. 13 14 17    
Percentage 0.74 0.56 0.92   0.74 
Difficulty            





Percentage 0.92     0.92 
Overall Instructor grade            
Item No. 20 21 22    
Percentage 0.96 1 0.78   0.913333 
Overall course grade            
Item No.       
Percentage      N/A 














The instructor's display of enthusiasm, energy and ability to hold student interest 
while making valuable presentations. 
Breadth The presentation of a broad background encompassing alternative approaches to the 
subject. 
Organization The organization of the course, course materials, and class presentations 
Interaction The freedom students felt in interacting with the instructor and the value of these 
interactions. 
Learning The extent to which students encountered a valuable learning experience 
Examinations Student perceptions of the value and fairness of graded materials in the course  
Assignments The value of class assignments (readings, homework, choice of exam etc.) to the 
course  
Difficulty The relative difficulty and workload of the course, and the pace of presentations  
Overall 
Instructor 
A single evaluation item asking; What is your overall rating of the instructor 
Overall Course A single evaluation item asking; What is your overall rating of the course 
 
 
 
